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Lofi gidi thieu 


A 7 uric ta dang baric vdo thrii ky cong nghiep boa, hien 
1 V dai boa nham dtia Viet Nam trd thanh nitric cong 
nghiep van minh y hien dai. 

Trong sit nghiep each mqng to Irin do , cong tdc ddo tao 
nhdn life hum gill vai trd c/uan trong. Bdo cao Chinh tri cua 
Ban Chap hanh Trung Uring Dang Cong sdn Viet Nam tqi 
Dai hoi Dang toan quoc Ian tint IX da chi ro: “Phat trien 
giao due va dao tao la mdt trong nhtfng dong lire quan trong 
thuc day sir nghiep cong nghiep hoa f hien dai boa , la di£u 
kien de phat tri6n nguon lire con ngucri - yeu to ca ban de 
phat trien xa hoi, tang trirang kinh te nhanh va bdn vQng'\ 
Quan trier chu tr Uring , Nghi quyet cua Dang va Nhd nitric 
va nhan thuc dung dan ve tdm quan trong cua chuctng trinh , 
giao trinh doi vrii viec nang cao chat luring dao tao, theo de 
nghi cua Sri Giao due va Ddo tao Ha Noi y ngay 23/9/2003 , 
Uy ban nhdn dan thanh pho Ha Ndi da ra Quyet dinh so 
5620IQD-UB cho phep Sri Giao due va Ddo tao thuc hien de 
an hien soon chUring trinh , giao trinh trong cdc. tntring Trung 
hoc chuyen nghiep (THCN) Ha Ndi. Quyet dinh nay the hien 
sit quan tdm sdu sac cua Thanh uy, UBND thanh pho trong 
viec nang cao chat luring ddo tao va phat trien nguon nhdn 
life Thu do. 

Tren cri sri chitring trinh killing cua Bo Giao due vd Ddo 
tao ban hanh vd nhitng kinh nghiem rut ra tit thuc te ddo tao y 
Sri Giao due vd Ddo tao da chi dao cdc tntring THCN to chitc 
bien soan clutring trinh , giao trinh mot each khoa hoc t he 


3 



thong va cap nhat nhihig kien thuc thuc tidn phii hop vcii doi 
ticqng hoc sinh THCN Ha Noi. 

Bo giao trinh nay la tdi lieu giang day va hoc tap trong 
cac tracing THCN d Ha Noi, dong thcii la tai lieu tham khao 


him ich cho cac tracing co ddo tao cac nganh ky thuat - nghiep 
vu va dong ddo ban doc quan tarn den van de hudng nghiep , 
day nghe. 

Viec to chdc bien soan bo chucmg trinh , giao trinh nay 
la mot trong nhieu hoqt dong thiet thac cua nganh giao due 


vd ddo tao Thu dd de ky niem "50 ndm gidi phong Thit do M , 


"50 ndm thdnh lap nganh *' hacmg tdi ky niem "1000 ndm 


Thang Long - Ha Noi ” 

SdGido due vd Ddo tao Ha Noi chan thdnh cam cm Thdnh 


uy\ UBND f cac sd> ban , nganh cua Thdnh pho, Vu Giao due 


chuyen nghiep Bo Giao due vd Ddo tao , cac nha khoa hoc, ede 
chuyen gia ddu nganh , cac giang vien , cac nha quan ly, cac 
nha doanh nghiep dd tao dieu kien giup del, dong gdp y kien , 
tham gia Hoi dong plain bien , Hoi dong tham dinh vd Hoi 
dong nghiem thu cac chucing trinh , giao trinh. 

Day Id Ian ddu tien Sci Giao due vd Ddo tao Ha Noi to 
chdc bien soqn chucing trinh , giao trinh. Du dd het site co 
gang nhung chdc chan khong trdnh khoi thieu sot , bat cap. 
Chung tdi mong nhan duefe nhung y kien dong gdp cua ban 
doc de tieng bude hodn thiea be 3 giao trinh trong cac tan tdi 
ban sau. 


GIAM DOC S6 GIAO DUG VA DAO TAO 
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Lcfi noi dau 


C ling vdi st/ tien be) cua khoa hoc vd cong nghe, ky thudt dien tit dang 
vd se tiep tuc ditqc itng clung ngdy cang rang red , no chi rnang Iqi hie it 
c/ua cao trong heiu het ede llnh vifc ky thudt. Mot trong nhu'ng ITnh vifc me) ky 
thudt clien tit ho trey cldc h/c la ITnh vi/c clien Iqnh vd elicit hod khdng kill. 

De giup cho nhirng can lx) ky thuat ngdnh Iqnh co khd nclng nhdt clinh 
trong vice khde pint ede sit co do phdn clien lit cua ede thief bi Iqnh gay ra. Set 
Gido due vd Ddo tqo Hd Noi del cho phep bien soon gido truth Thirc hanh dien 
tir cong nghiep, duct theo chitong trinh Dien tit cong nghiep dung cho ngdnh 
Dien Iqnh vd died hod khdng khi chi ditqc Set gido due vd Ddo tqo duyet. Gido 
trinh nay Id phdn cct sd co ban nhdt cua ky thuat situ cht7a dien tit. Gido trinh 
gom ede phdn: 

Phdn mot: TIutc hanh vet! lieu clien tit vd do htc/ng dien tit. 

Phdn hai: TIutc hanh ky thuat much vd ky thuat so. 

Phdn ba: TIutc hanh ede much clien titling dung trong ITnh vi/c dien Iqnh . 
Mac eh) rdf cd gang tuy nhien scieh khd trdnh khbi sai sen. Cluing tdi red 
mong nhein chtqe cue y kien dong gop cua ede doe gid. 

Nhdn dip nay cluing tdi a in chan thdnh cam on ede tien sy Nguyen Van 
Thudn » gidng vien khoa Tit dong hod, - Hoc vien Ky thuat qudn su\ time sy 
Duong Vein Phitong, gidng vien tntbng Dai hoc Bdeh khoa Hd Noi vd ky sit Le 
Duy , tracing phong ky thudt cong ty Carrier rung ede nhd khoa hoe khde del 
nhiet tinh giup do cluing tdi trong qua trinh bien soon gido trinh ndy\ 

TACGIA 



Phln m6t 

THLfC HANH VAT LIEU DIEN Til/ 

■ ■ m m 

vAdo lucjng dien tCt 

■ 


Bail 

BAI MO D AU 


I. MIJC TlfiU 

- Hieu dirqc quy trinh han noi cac loai day din bing mo han. 

- Han noi duqc cac loai day din dat yeu cau moi han nho, gon, chic, bong, 
ong ghen che km phin kim loai cua moi han. Doi vdi loai day boc nhura khi 
han noi khong lam co, gian phan nhua a gan moi him irong thoi gian 30 phut. 

- Co dugc tie phong lam viec cong nghiep. Dam bao an toan cho ngu'di & 
thiet bi. 


II. KI^N THITC CHUYfcN MON CHO BAI THlTC HANH 

Han noi mot so loai day dim Mng mo han 

- Mo han dung de han noi cac day d5n co hai loai, loai mo han soi nung va 
loai mo han xung. Loai mo han soi nung cau tao dua tren nguyen tac dong dien 
chay qua day dien tro sinh ra nhiet. Nhiet do sinh ra se truyen den ddu mo han. 
Dau mo han thirong dung la kim loai din nhiet tot va ft bi mai mon (thirbng 
dung dong thau). Mo han xung co cau tao dua tren nguyen tac khi dong dien 
chay qua mot day d5n, doan day dan co tiet dien nho, dien tro ciia doan day 
dSn do se ldn va tai do se sinh ra nhiet do cao. 

- Thiec han la kim loai co nhiet do nong chay thap. Khi nong chay thiec 
bam vao be mat kim loai, khi bi mat cua kim loai do da duqc lam sach bang 
nhua thong hoac mot so hoa chat khac. Khi nguoi thiec bam chic vao bi mat 
kim loai. 
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- Day dan dirge san xuat tu nhirng kim loai co ti'nh din dien tot nhif dong, 
nhom hoac hop kim cua no. Tiet dien cua cac loai day din rhi khac nhau. Co 
loai d&y d3n mdt sgi va loai day dan nhidu sgi, day dan boc nhua va day dan 
khong boc nhua. Ddi vai nhirng day dan khdng boc nhua rhudng dugc phu mot 
lap san each didn goi la emay. 


III. THlTC HANH 
1. Dieu kien thirc hien 

m ■ ■ 

- Thiet bi: Dong ho do dien van nang. 

- Dung cu: Mo han soi nung, dao nho. keo cat, kim cat, kim uon, panh kcp. 

- Vat tit: Day boc emay mot soi va nhidu soi cac loai. 

+ Day m6t soi va nhi£u soi co boc vo nhua. 

+ Thicc han, nhua thong, giay rap min. 

+ Ghen each dien co cac kich c9 theo day ddn. 

- Thdi gian: 5 gio. 


2. Trinh tir thirc hien 

2.1. Cong tac chu^in bi 

- Kicm tra vat tit: Cac vat ttf day du va dung chung loai (day boc emay, day 
boc nhua loai loi 1 soi va loai loi nhieu soi). 

- Kicm tra clung cu: Cac dung cu lam viec duoc binh thufrng. 

- Kicm tra tinh trang thiet bi: Dong ho van nang lam viec binh thuong (dac 
biet thang do dien tro). 

- Kicm tra vi tri no’i lam vice: Dam bao ch6 thuc hanh d£ thao tac, an roan, 
ve sinh cong nghiep. 


2.2. Trinh tir gia cong 


TT 

Ten cong viec 

Thiet bj - Dung 
cu 

“1 

Yeu cau ky thuat , 

l 

Chuan bj - Lam sach diem 

han cua day. 

- Do. cat ghen 

each dien. 

■ » 

- Dao nho. giay 
rap min, mo han. 
nhua thong va 
day boc emay. 
day boc nhua. 

- Kco cdt, ong 
ghen. 

- B£ mat day noi 
can han phai sach, 
co lang 16p nhura 
thong mong. 

- Ghen du dai trum 
len ca phan nhua 2 
dfiu moi han, m6i 
dau co 1cm, 
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2 

Thuc hien - Xoin n6i 2 dSu 
day (tt>>0,5mm) 
va han n6i. 

- Dat 2 diu day sat 
nhau (dX 0,5mm) 
va han n6l. 

- Kim nho, day 
da cao sach. 

* Panh kep, day 
da trang thiec 

- Mdi han gon, 
chic, bong. 

- Mdi han gon, j 

chic, bong. i 

3. 

Ket thuc - Kiem tra lai 
moi han. 

" ---- 

- Dong h6 van 

nang. day da han 
noi. 

~ i 

- Mdi han chic. > 
bong, tiep xuc lot. , 

_j 


- Keo ghen each di£n che kin 
diem han. 

- Panh kep, day da 
han dat yeu cau. 

- Ghen che kin j 
mdi han. ; 


2.3. Hudng din thirc hien tr'inh tu gia cong 


TT 

Ten cong viec 

Hirdng d£n 

1 

Chuan b{: 



- Lam sach d\tm ban 

- Dung dao con hoac giay rap min lam sach bC 


cua day. 

mat ngoai cua dau day cin han sau do lira diem , 
han bring each dung mo han king nhira thong ! 
len be mat cua phan kim loai vira danh sach. 

- Chu y khi rira diem han cac loai day co hoc ; 
nhira khong d£ phan boc nhira ciia day bi ; 


- Do, cit ghen each 

chay, co lai. j 


dien. 

- Do do dai cua doan ghen each dien va alt, ; 
dam bao do dai ong ghen phu kfn hel phdn kim 
loai noi moi han va triim len ca phan nhua cua 

2 dau moi han, m6i dau ca khoang 1cm. 

2 

Thirc hien: 



- Xodn noi 2 dau day 

- Dung kim xodn 2 diiu day cho chdc. Dal hai 


(d»0,5mm) va han 

dau day co dinh tren khay han, dung mo han 


noL 

dii do nong \£y thiec dat len vi tri can han va 
gift co djnh mo han va hai dau day cho tori 
khi thiec lan kin phan han thi nhac mo han 
ra, vin gift nguyen diem han noi co dinh 
trong khoang 30 giay. 
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- Dat 2 dau day sat nhau 
(<Ix0,5mm) va han ndi. 

- Dung panh kep giu 2 dau day cho tiep xuc 
chdc vdi nhau. Dat hai dau day co dinh tren 
khay han, dung mo han du do nong lay thiec 
dat den vi tn can han va gitf co dinh mo han 
va hai dau day cho t6i khi thiec lan kin phan 
han thi nhac mo han ra, van giu nguyen diem 
han noi co dinh trong khoang 30 giay. 

3 

Ket thuc 

- Kiem tra lai moi han. 

- Keo ghen each dien 
che km di6m han. 

- Quan sat b£ng mat thuong xem do bong, gon 
cua moi han da dat yeu cau chua? Trong mot 
so trudng hop co the dung dong ho van nang d£ 
kiem tra do tiep xuc cua mol han. 

- Sau khi han xong dqi moi han da giam nhiet 
do tien hanh keo ong ghen che kin phan kim 
loai cua moi han. (Ncn de ong ghen che triim 
Icn ca phan nhua a hai dau moi han). 


3. Cac dang sai hong va each phong ngira 



Hien turang 

Nguyen nhan 

Cach phong ngiia 

i 

Day hoc nhua bi chay 
mem, co lai khi trang 
thiec diem han va khi han. 

- Nhiet do mo han 

qua nong. 

- De mo han tiep 
xuc ved day qua lau. 

- Dung loai mo han co 
nhiet do thich hop. 

- Thao tac nhanh gon 
chfnh xac. 

2 

Moi han khong bong, 
khong chic. Thiec bam 
khong gon. 

Nhiet do cua mo 

han chua du. 

- Dung loai mo han co 
nhiet do thich hop. 1 


IV. KIEM TRA DANH GIA 



Noi dung danh gia 

Cap dp danh gia 
(Xudt sac, gioi, khd , 
trung binh, yeu, kem) 

1 

Cong viec chuan bi de han noi frly (ky nang 
lam sach deu lop each dien, cat bo phan 
nhua boc doi voi loai dav boc nhua, do va 
cat ghen each dien). 

* 
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2 

Ky nang ban noi cac loai day de dam bao 
moi han dir gc chic, gon va bong. (Doi voi 
loai day boc nhira, khi han noi phan nhira 
boc sat moi han khong bi co nhan lai.) 


3 

Ky nang kiem tra moi han bang mit quan 
sat va bing dung cu do lirong. 

Ky nang keo ong ghen each dien che moi 
han (ong ghen khong bj rich, co. phan kim 
loai duoc bao phu kin bing ong ghen). 



Bai 2 


THAO GO VA HAN LINH KlfiN TRfiN PANEL 


L MIJC TIEU 

- Nina dirge quy trinh thao gd va va him linh kien tren panel. 

- Thao g& va han linh kien tren panel dam bao dirge sir nguyen ven cua 
linh kien va mach in. Khi han lip linh kien mdi han tiep xuc lot, gon. bong 
trong Ihbfi gian 30 phut. 

- Hinh thanh dtfpc tac phong lam viec c6ng nghiep. 


IL KIEN THITC CHUYEN MON CHO BAI THUC HANH 


Cac linh kien dien nr nhir dien trd (R), tu dien (C), cuon cam (L), dim 
(D), transitor(T). Intergrates Circuit (IC)...dung de lip rap nen cac mach 
dien tir nham thuc hien nhung churc nang nhat dinh nao do. Viec han lip 
cac linh kien dirge thuc hien bing may han cong nghiep hoac bing each 
him thii cong (dung mo han sgi dot hoac mo him xung). Doi v6i ngudi cong 
nhan sira chua dien tir viec thao, lap va han linh kien tren cac ban mach 
bing mo han la cong viec thirc hien thirong xuyen. De dam bao viec thao. 
lap va han linh kien vao bang mach dat yeu cau ky thuat va my thuat doi 
hoi can nim vung dac diem, tinh chit cua cac loai linh kien dien tir. Cac 
linh kien R, C, L co the chiu dung dirge nhiet do cao trong ihcri gian kha 
dai nhung nhung linh kien nhu D, T, IC kha nang chiu dung nhiet do cao la 
gioi han. Vi vay khi thao, gd va han lip cac linh kien cin sir dung cac dung 
cu lam viec tor nhir mo han, o'ng hut thiec, panh kep. Trudc khi han cin 
phai lam sach chan cac linh kien, xac dinh dung vi tri cua linh kien cung 
nhu cue tinh cua cac linh kien de khoi phai thao linh kien ra nhieu lan. Khi 
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han linh kien can su dung loai mo han co cong suat phii hop vbi loai linh 
kidn, sir dung panh kep dd bao ve linh kien khong hi hong vi nhiet do ciia 
mo han. Dac biet doi vbi cac linh kien CMOS can chu y chdng anh hircrng 
cua hien tirong tlnh dicn. 


III. THl/C HANH 
1. Dieu kien thi/c hien 

■ m m 

- Thiel bj: Dong hb do dien van nang. 

- Dung cit: Mo han, dao nho, ong hut thicc, kim cat, kirn uon, chbi long, 
panh kep. 

- Vat lif: 

+ Panel co gin sin linh kien. 

+ Thic'c han, nhira thong, giay rap mjn. 

- Thth gian: 5 gib. 


2. Trinh tirthirc hien 

■ ■ ■ 

2.1. Cong tac chuan bi 

- Kiem tra vat tic Dam bao m6i hoc sinh co mot bang mach da gan sfm !inh 
kien va thiec han, nhua thong, giay rap min . 

- Kiem tra dung cu: Cac dung cu lam viec binh thuang va du cho m6i hoc 
sinh mot bo. 

- Kiem tra tinh trang thief hi: Dong ho van nang lam vice binh thirting (dac 
biet thang do dicn tra). 

- Kiem tra vi tri nai lam vice: Dam bao thuan ticn va an toan cho vice thirc 


hien bai hoc. 

2.2. Trinh ttf gia cong 


TT 

Ten cong viec 

Dung cu vat tir 

Yeu cau ky thuat 

1 

Chuan - Lam sach panel 

- Ch6i long, con. 

- Panel da ve sinh sach 


bj 




- Xac dinh vj irf 


- Xac djnh dung linh 


linh kien can thao, 


kien dang gan tren 


(can han). 


panel. 
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2 

Thirc A. Thao g&linh kien 




hien - Hut thiec a chan 

- Mo han, ong 

- Hut het thiec tax 


linh kicn can thao. 

hut thiec. 

moi han linh kicn . 


- Nhac linh kien 

- Panh, mo han. 

- Dam bao su nguyen 


ra khoi panel. 

thiec. 

ven cho linh kien. 


- Lam sach vj tri 

- Choi long, con. 

- Sach, khong bong 


linh kien tren panel. 


mach in. 


- Lam sach chan 

- Mo han nhu'a 



linh kien da thao. 

thong. 



B. Han linh kien 




- Chon linh kien 

- Linh kicn. 

- Chon dung linh kicn. : 


can ban vao panel. 




- Cam linh kien 

- Linh kien, panel. 

- Cam dung vi tn. 


vao panel much in. 




- Han chan linh 

- Mo han, thiec. 

- Moi han du thiec, dep. 


kien vao panel. 

panel da gdn 




linh kicn. 



-Lam sach moi han. 

- Choi long, con 

- Khong de thiec 



cong nghiep. 

dinh gay chap mach. 



panel da gan 




linh kien. 


3 

Ket - Kiem tra Lai moi han. 


- Chdc chdn. 

1 

thuc 


- Linh kien dung vi til 


2.3. Hu6ng dan thuc hien trinh tu gia cong 


TT 

Ten cong viec 

Huong dan 

1 

Chuan bi 

- Lam sach panel 

- Xac djnh vi tn linh 
kien can thao. 

- Dung ch6i long lam ve sinh tarn panel da 
co sSn linh kien, sau do lau con cho ca 2 mat 
cua panel. 

- Quan sat mat panel co gdn linh kien de tim 
dung linh kien can thao. Mot so truo'ng hop co 
the dung dong ho de’ a thang dicn Ub de do tim 
cac chan linh kien can thao. 
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2 

Thiic hien 

A. Thao gtflinh kien 

- Diing mo han dang nong, dat vao chan cua j 


- Hut thiec chan linh 

linh kien can thao sau do dat ong hut thiec 


kien can thao. 

vao do, hut her thiec a chan cua linh kien 


- Nhac linh kien ra 

can thao. 


khoi panel 

- Dung panh cap vao linh kien da hut het thiec 6 


- Lam sach chan linh 

cac chan cua no va nhac ra khoi panel. 


kien tren panel. 

- Dung mo han lam sach vi tri cam linh kien 
tren panel (noi linh kien vira bi thao ra). Chii y 
quan sat xung quanh vi tri do vi co the thiec 
han ban ra xung quanh gay cham chap. Va 
tranh khong lam bong mach in. 


- Lam sach chan linh 

- Dung mo han va nhua thong lam sach thiec ; 


kien da thao. 

con bam tren chan linh kien da thao ra kiidi : 
panel. Chu y khong gay hong linh kien vi nhiet 


B. Han linh kien 

cua mo han. ' 


- Chon linh kien can 

- Chon dung loai linh kien sau do kiem Ira chat 


han vao panel. 

lugng cua cac linh kien. 


- Cim linh kien vao 

- Cam linh kien vao dung vj tri cua no tren 


panel. 

panel. Chu y uon chan cho vua voi khoang 
each cac 16 cam chan da khoan tren panel, tren 
linh kien mat co ghi cac thong so duac quay 


• Han chan linh kien vao 

len tren. 


panel. 

- Han dam bao moi han chac, thiec bam dcu 


- Lam sach moi han. 

xung quanh chan linh kien va bong. 

- Dung choi long, con cong nghiep lau sach 
cac vet day xung quanh moi han. Trirong hop 
co thiec bam chic ngoai moi han co th 6 dung 



mo han de lay thiec di. 



- Khong de thiec dinh gav chap mach. 

3 

Ket thiic 

- KieVn tra lai moi han. 

- Dam bao m6i han phai chic, linh kien da 
cim dung vi tn. 

- Neu moi han chua chic can han lai. 
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3. Cac dang sai hong va bien phap phdng ngira 


TT 

Hien tirong 

Nguyen nhan 

Cach phong ngua 

1 

Hut khong het duoc 
thiec 6 cac chan 

ciia linh kien. 

Ang hut thiec 
khong dii do kin 
khong khi. 

Sir dung ong hut thiec co do 
kin khong khi va dau ong phai 
nhan. 

2 

Linh kien thao ra bi 
hong (khong lam 
V\tc hoac bi gay, va). 

De mo han vao chan 

linh kien qua lau 

hoac nhiet do cua 
mo han qua cao. 
Panh kep vao linh 
kien qua manh. 

Khong nen de mo han vao 
chan linh kien lau qua, dung 
panh kep vao chan linh kien 

d£ tan bdt nhiet. Khi nhac 

linh kien ra khoi mach 
khong nen kep vao linh kien 
manh qua . 

3 

Khi han linh kien 

vao mach moi han 
khong chic va bong. 

Mo han khong du 

nhiet do. 

Dung mb han co nhiet do 
du nong. 


IV. KIEM TRA VA DANH C.IA 



Npi dung danh gia 

Cac cap dp danh gia 
(Xuat sac, gioi , khd , /rung 

built, yeu, ketn) 


Ky nang xac dinh linh kien can thao ra 
khoi panel. 



Ky nang sir dung mb han, ong hut thiec va 
panh kep de thao cac linh kien roi, IC ra khoi 
panel, giS dirge su nguyen ven cua linh kien. 


3 

Ky nang xac dinh vi tri linh kien can ldp vao 
panel va phuemg phap ldp linh kien (dac bict 
la cac linh kien co nhieu chan) vao panel. 


4 

Ky nang han chan cac linh kien vao panel 
(moi han phai chac, gon va bong). Ki£m tra 
sau han ldp linh kien. 
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Bai 3 


XAC DINH CHAT Ll/CNG VA CU’C TINH 
CUA CAC LINH KIEN BAN DAN 
BANG DONG HO van nAng 


I. MUC T1EU 

- Nam duqc quy trinh xac dinh chat luqng va cue linh cua cue linh kien ban 
dAn bang dong ho do dicn van nang. 

- Xac dinh duqc diol va transistor con lam viec hay da hong, hong vi dirt 
hay vi chap tiep giap. Neu diot va transistor con lam viec, chi ro loai va cac cue 
ciia no trong thdi gian 30 phut. 

- Htnh thanh duqc tac phong lam viec cong nghiep. 


II. KIEN THLTC CHUYEN MON CHO BAI THUC HANH 


Diot (D) va transistor (T) la cac dung cu duqc che tao tir vat lieu ban dAn. 

1. Diot 

Diot duqc cau tao theo nguyen tac la dung hai lop ban d.in khac loai la P 
va N tiep xuc vdi nhau, giua chung se hinh thanh ldp tiep giap P-N, (hinh 3.1). 
Vi of ban dan loai P mat do lb trong lctn hon rat nhieu so vdi ban din loai N va 
6 ban din N mat do dicn tir lai Ion hon nhieu so voi ban din loai P nen xav ra 
hien tuqng khuech tan dien tir N sang P va 16 trong tir P sang N. Mat do hai ben 
cang chenh lech thi mufc d6 khuech tan cang manh. 


2 GTTHDTCN-A 


17 



(dien tracing chuyen tiep) 



Hinh 3.1: Tiep giap P-N 

Khi co su di chuyen cac phan tu din dien qua tiep giap P-N sc xay ra sir 
phan bo lai dien tich. Trade khi tiep xuc, tiep giap cua cac ldp ban din d trang 
lhai trung hoa. Bay gid d tiep giap cua lap ban din N do mat dien tu non trd 
thanh dien rich dirang. COng taang tir nhu vay, d tiep giap cua lap bin din P 
do mat 16 trong nen trd thanh dien tich am. Ket qua la Idp tiep giap co mot 
dien trudng goi la dien trudng chuyen tiep. Khi lire tie dung cua dien trirdng 
chua du can bang vdi luc khuech tin thi cac phan tir din dien da so con tiep 
tuc duac phan bo lai. Khi lire dien trudng du can bang vdi luc khuech tan thi 
mat do phan bo cac phan tu da so khong thay ddi nfra, he thong dat trang thai 
can bing dong. Dat vao tiep giap P-N mot dien trudng ngoai co hudng tu P tdi 
N nhu vay nguac vdi chidu cua dien trudng chuyen tiep dSn den dien trd tiep 
giap co gia tri nho (hinh 3.2). Neu doi chieu dien trudng ngoai nhu hinh 3.3 thi 
dien trd tiep giap co gia tri rat Idn. 



Hinh 32: Phan cite thudn cho tiep giap P-N Hinh 3.3: Phan cite ngtrqv cho hep giap P-N 
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2 GTTH0TCN-B 





Nhu vay he thong ticp giap P-N co dac tinh dSn dien theo mot chidu, do 
vay he thong nay lirong tir nhif mot van dien tu goi la diot ban d^n va dirac ky 
hien nhu hinh 3.4. 



Hinh 3A: Ky hien diot 


2. Transistor 

- Cau tao cua transistor gom ba ldrp ban dSn khac loai ticp giap nhan tao 
thanh hai moi noi P-N. Tuy theo each xep thu tu cac vung ban dan ngucti ta 
che tao hai loai transistor la PNP va NPN> Ba vung ban d5n duoc noi ra ba 
chan goi la cue phat (Emito : E), cue goc (Baza : B), cue gop (Colecta: C) nhu 
cac hinh 3.5 va 3.6. 



(Thiuin) 


(Ngirac) 


Hinh 3.5: 

Nguyen tdc can tao va so do 
ky hien transistor loai PNP 


Hinh 3.6: 

Nguyen tar can tao va so do 
ky hien transistor loai PNP 
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- Cue phat (Emito : E) 

- Cue goc (Baza : B) 

- Cue gop (Colecto: C) 

- Cue phat E va cue gop C tuy cung chat ban dSn nhung do kich thude va 
nong do pha tap chat khac nhau nen khong the hoan ddi nhau duoc. 

P N P 



Hinh 3.7: So do nguyen tar phdn rife cho transistor 


De su dung transistor dude lot, can chu y mot so d\im sau dAy: 

1. Phai xac dinh dung ten cac chan (dau ra) cua transistor 

Transistor co 3 cue la cue phat ky hi£u E* cue goc B va cue gop C Neu 
dau sai cue thi transistor khong lam vice duoc, hoac co the hi hong (bi thung 
[dp tiep giap). 

Cach bo trf cac cue diroc cho san trong s6 tay tra cuu . Mot so ghi san ten 
cue ngay tren transistor. 

De kiCm tra chAc chAn ten cac cue cua transistor va de xac dinh chat luong 
den* ta co the dung each do thu bang om-met (dung cu do van nang* do 6 
thang dien trd). Nen su dung cac thang do RxlOO hay RxlOOO de ban che 
dong dien qua transistor d tri so nho. Hai cue cua dung cu do la cue Co dau 
duoing (dau tori cue am cua nguon pin) va cue co dau - (dau tdi cue duong cua 
nguon pin). Moi transistor co hai Idp tiep giap p - n, tuc tuong duong vdi hai 
diot. Do dien trd thuan va nguoc cua hai diot nay se cho ta xac dinh so bo chat 
luong cua transistor va ten cac cue cua no. 
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Sir dung ddng h<5 de kiem tra. Neu kim dong h6 do ma len tir tir la transistor 
da kern pham chat. Neu cac didn trd ngucfc rat nho thi tiep giap da bi choc 
thung. N6'u dien trcr thuSn E-B hoac B-C co trj so ldn xap xi dien tra nguac la 
tife'p giap da bi dirt, transistor da hong. 

2. Can biet cac chi tieu chat luang cua transistor chu yeu la he so khuech 
dai tlnh a hoac p va dong ro I„. Cac transistor cung ky hieu thubng co chat 
luang khac nhau rat nhidu. 

3. Can dam bao cac tri so cho phep nhu dien ap cue gop. dong dien cue gop 
va cong suit tieu tan tren cue gop. Khdng duac dung hai thong so cimg a tri so 
giod han. Cac transistor cong suat phai dugc toa nhiet tot. Giu'a vo transistoi va 
canh tan nhiet phai tiep xuc tot, be mat tiep xuc phai nhan. Neu phai each dien 
giua vo transistor va vo may thi ndn each ly canh tan nhiet vai may, khong nen 
each ly canh tan nhiet vbi transistor. 

III. THlfC HANH 

1. Dieu kien thirc hien 

■ ■ ft 

- Thiel bi: Dong h 6 do dien van nang. 

- Vat nr: 

+ Diot chinh lixu loai 1A (bao g6m ca diot dang boat dong va da hong). 

+ Transistoi* cac loai (bao g6m ca transistor dang boat dong va da hong). 

-Thfri gian: 10 gio. 

2. Trinh til thirc hien 

2.1. Cong tac chuan bi 

- Kiem tra vat tU: Dam bao du so luang va chung loai diot, transistor cho 
cac nhom hoc. 

- Kiem tra tinh trang thief bi: D6ng ho van nang lam viec bmh thurdng (dac 
biet thang do dien tro). 

- Kiem tra vi in noi lam viec: Dam bao thuan tien va an toan cho.viec thirc 
hien bai hoc. 

2.2. Trinh tir gia cong 


Ifinh 3.S 


Hi ah 3.9 
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Ten cong viec 


Thiet bi * Dung cu Yeu aiu ky thuat 


Chuan bi 


Dong h6 van nang 


Kiem tra dong ho (A-V-O). Cac loai 
van nang va cac linh diot, transistor 
kien diot, transistor. 


Thao tac 

A . Kiem tra Dint 

- Dat que do am va que - Dong ho, diet chinh 
do duong vao 2 dau 1,2 liru loai 1 Ampe. 

cua diot (theo so do 
tren, hinh 3.8). 

- Dao dau 2 que do - nt 
(que am vao dau 2 va 

que dirong vao driu 1 
cua diot) (theo so do 
tren, hinh 3.9). 

- Kct luan v& chat - Dong ho, diot. but, 
lirqng va cue tinh cua giay. 

diot theo cac gia tri 1 


- DOng ho lam viec 
binh thuang. Luu y 
que duong (+) cua 
dong ho noi voi am (-) 
cua pin. 

- Cac diot, transistor 
khong bi gay chan. 

- Trudc khi do phai 
chinh khong cho dong 
ho a thang x 100 va 
tranh cum vao phan 
kim loai cua 2 que do. 


- Xac djnh duqc gia tri 
dien tra (goi la R,). 


- Xac ctinh duqc gia u i 
dien tra (goi la R>). 


R, = R 2 - 0Q 
R, = R 2 = oo. 

R, > R, 

R, < R, 


R.. R-, do duac. 



B- Kiem Ira Transistor 




- Xac dinh chat lugng 

- D6ng h6. 

- Cac gia tri dien trd 


cac tiep giap va circ B 

- Transistor. 

can dugc doe chinh 

1 

cua transistor. 


xac. 

- Tranh do trung lap 
cac cu’c nhicu lan. 

- Xac dinh dirge chat 
lugng, cue B cua 
transistor. 

Co the: Transistor bi ! 
dut, chap tiep giap. 


Xac dinh loai 

- D6ng h6. 

- Dien trd tiep giap 


transistor sau khi da 
xac djnh dirge cue B 
cua no. Co 2 each: 

+ Dat que duong 
dong h6 d cue B. que 
am do 2 cue con lai. 

+ Dat que am d6ng h6 
or cue B. que duong do 
2 cue con lai. 

- Transistor. 

gan = OQ day la 
transistor loai pnp. 
Neu dien tro tiep giap 
gan vo cung day la 
transistor loai npn. 

- Chu y de que do tiep 
xiic tot voi cac cue cua 

transistor. 

- (Hoc sinh tu duy Ira 
lai). 


- Xac djnh cue E va C 

Nt 

- Chi ro chan ttrong 
ung v6i 2 cue C, E. 

3 

Ket thiic 




- Thu don dung cu. 

- Ve sinh lorp hoc. 

D6ng ho. cac loai 
diot. transistor. 

- De gon gang, an toan. 


2.3. Hirdng dan thirc hien trinh tirgia cong 


TT 

Ten cong viec 

Hudn^ dan 

1 

Chuan b{ 

Kiem tra dong ho van 
nang va cac linh kien 
diot. transistor. 

-Ki6m Ira thang do cua d6ng ho van nang. 

- Kha nang chinh khong cua d6ng h6 van n.ing. 

- Kiem tra so lugng cac loai diot, transitor. sU 
nguyen ven cua cac linh kien tren. 
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2 

Thao tac 

A. Kiem tra diot 

- Xac djnh dien trd 
tiep giap cua diot lan 
thu nhat. 

- Xac dinh dien tro tiep 
giap cua diot l£n thir hai. 

- Ket luan vd chat 
luong va cue tfnh cua 
Diot theo cac gia tri 
R,, R 2 do duoc. 

- Dat que do am va que do duong vao 2 ddu 
1,2 cua diot (theo so d6 tr6n hinh.3.8). Xac 
dinh duqc gia tri dien trcr (goi la R,). 

- Dao dau 2 que do (que am vao dau 2 va que 
duong vao dau 1 cua diot theo hinh 3.9). Xac 
djnh duoc gia tri dien trd (goi la R 2 ). 

- R, = R 2 = 0, R, = R, = vocung 

- Ri > R 2 

- R, < R 2 Xet theo trudng hop d6ng h6 co 
que am la duong ngudn. 


B. Kiem tra transistor 
- Xac dinh chat lugng 
cac tiep giap va cue B 
cua transistor. 

- Dung dong ho van nang di a thang dien tro 
xlOO tien hanh do dien trcr thuan nghich cac 
tiep giap cua transitor. Cac gia tri dien tra 
can dude doc chfnh xac. Ncu transistor co 
cac gia tri dien tra thuan nghjch cr cac tiep 
giap khac nhau xa (dien tra thuan xap xi 0 
om, dien tra nghich xap xi vo vung hoac vai 
nghin kilo om) thi transistor do con tot. Tien ; 
hanh xac dinh cue B cua transistor. 

- Tranh do trung lap cac cue nhicu lan. 

- Xac dinh duac chat luang, cue B cua 
transistor. Co the: Transistor bj dirt, chap 
tiep giap. 

1 

Xac dinh loai 

transistor sau khi da 
xac dinh duoc cue B 

cua no. Co 2 each: 

+ Cach thu* nhat: 

+ Cach thir hai: 

- Xac dinh cue E va C 

- Dat que duong ddng h6 o cue B, que am 
do 2 cue con lai. Dien trd tiep giap xap xi 0 
om, day la transistor loai PNP. Neu dien trd 
tiep giap gan bfing vo cung, day la transistor 
loai NPN. 

- Dat que am ddng ho d cue B, que duong do 

2 cue con lai. (Hoc sinh tu duy tra Idi). 

- Chi ro chan tuong ung vdi 2 cue C. E. 
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3 

Ket thuc: 


- Thu don dung cu. 

- Ve sinh lap hoc. 


De gon gang, an toan, dung noi quy dinh cho | 
cac dung cu vat tu va thiet bj. _ j 


3. Cac dang sai hong va each phong ngira 



Hien tugng 

Nguyen nhan 

Cach phong ngita 

1 

Xac djnh sai 
A, K 

- Nham I5n gia tri do R, 
va R 2 . 

- Nham 2 dau que do. 

- Can chii y khi do. 

- Can chu y khi do. j 

2 

Xac dinh sai 
cha't luong 

ciia diot. 

- Nham 15n gia tri do. 

- Do thieu chinh xac. 

- Can chu y khi do. i 

- nt 

3 

Xac dinh sai 
loai PNP, NPN. 

- Nham lan 2 dau que do. 

- Nham lan gia tri dien tro 
tia'p giap. 

- N'lm vung quy trinh va 
tap trung chu y khi do. 

- nt 

4 

Xac djnh sai 

- Xac dinh gia tri dien tro 

-NAm vung cau tao cua 


cue tinh E, 

tiep giap tuong ling vdi 

transistor va quy trinh 


B, C. 

cac dau que do sai. 

kiem tra. 

5 

Xac dinh sai 

Xac dinh gia tri dien 

- Can ndm vung quy trinh. 


chit luong 

trd tiep giap tuong trng vdi 



transistor. 

cac dau que do sai. 



IV. KIEM TRA VA DANH GIA 


TT 

— 

Npi dung danh gia 

Cac cap do danh gia 
(Xitdi sac , gioiy khd , (rung 
binhy yeu, kern) 

■ 

Ky nang sir dung d6ng ho do dien van nang 
(dac biet la sur dung khi do dien tra). 


D 

Ky nang xac dinh chat luong va cac cue tinh 
cua cac loai diot bing d6ng ho van nang. 


3 

Ky nang xac djnh chat luong va cac cue tinh 
cua cac loai transistor bang dong ho van nang. 
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Bai 4 


HLT6nG DAN SLf DUNG MAY HIEN SONG 

vA mAy phAt tin hieu 


I. MUC TIEU 

- Nam dirge quy trinh sir dung may hien song de do va doe cac tham so cua 
cac loai tin hieu. 

- Sir dung may hien song de do dugc cac dang tin hieu tir cac may phat va 
doc dugc cac tham so cua tin hieu nhir bien do, tan so, chu ky... trong thoi gian 
30 phut. 

- Co dugc tac phong lam viec cong nghiep. Giudugc an toan trong lao dong. 

II. Kl£N THtTC CHUYfiN MON CHO BAI THlfC HANH 

May hien song la dung cu co ban de nghien cuu moi loai dang song. No 
co the dugc dung de do dien ap, tan so va hieu pha. Nhiiu dai lugng khac nhir 
do tong xung, thcri gian len va thcri gian Ire, tat cu deu co the dugc nghien 
ciru. Co the hien hinh dac luyen cua cac dung cu (linh kien) dien tir tren man 
may hien song. 

Cau tao may gom mot ong tia dien tir (CRT) va he thong much diC : u khien 
va diu vao gin vdti no. CRT la mot den chan khong trong do co cac dicn tu 
phat ra tir catot hi nung nong tao thanh mot chum hep va dugc gia roc ve pht'a 
man huynh quang. Man phat sang tai dic’m co chum dien tir dap vao, chum dien 
tir dugc lai thco chiiu thing dung va nim ngang tren man hinh nher cac dien up 
dat vao cac tarn lai tia (tarn lam lech). Thong thirong chum dugc quet ngang 
man hinh bang mot dien ap hinh rang cua tao ra tir mot mach tao goc thefi gian 
vii mot dien ap vao thay d6i dugc dua vao de lai chiim thing dung. Dieu do dim 
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den su hien hinh dang song (dien ap phu thuoc vao thcti gian) cua dien ap vao. 
Phin idn cac may hien song ddu la dung cu hai tia. co kha nang hien hinh d6ng 
thdi hai dang song. 

Da so cac niim dieu chinh cua may hien song dugc bo tri a mat trirac cua 
no. Cac dang song dem khiio sat dugc hien Iren man hinh, man hinh dirge biio 
ve b3ng mot tarn chat deo cling, phing co chia 66 goi la 6 vach. 6 vach dirge 
sir dung de do bien do (theo cac vach chia dtfng) va chu ky (thco cac vach chia 
ngang) cua bait ky dang song hidn hinh nao. Canh man hinh la cong tile nguon, 
num dibu chinh do sang, choi ciia hien hinh, num hoi tu giup cho tia sang dirge 
net. De d£ dang hien hinh hai dang song co hai bo niim tach rieng dugc ghi la 
kenh A va kenh B. Num dich chuyen dang song thing dung len xuong tren 
man hinh dd dua tdfi vi rrf nhin t6t nhat. M6i num do la mot num dieu chinh 
dich chuyen DC ciia mach khuech dai lai tia. Cong tile chon VOLTS/DIVdoi 
vdi mdi kenh xac dinh do nhay ciia hinh hien doi vdi cac dien ap vao. Do la cac 
cong tSc chon bo suy giam, khi dat num do a IV (hi tin hieu co bien do dinh 
tcri dinh 1 V co the chiem mdt canh chia tren 6 vach man hinh. Mot tin hieu 4 
vach chia ciia man hinh d vi tri dat do co the co bien do dinh tbi dinh la 4V. 
Vice dieu chinh VOLTS/DIV chi dung khi du xich a tarn ciia no la a vi tri 
CAL(da hieu chinh). Num dieu chinh du xich cho phep dieu chinh von/vach 
chia lien tuc, do do co the tang bien do hinh hien theo y muon. 

Phia duoi cac cong tic VOLTS/DIV thuoc kenh A vit kenh B la mot 
hang ngang cac cong tic an va dtrbi la cac diu vao kenh A va kenh B (cap 
dong true). Hai nut in ngay tren mbi dau vao giiip noi di dang dien ap vao 
xoay chieu hoac mot chieu. Doi khi can phai hien hinh mot dien ap xoay 
chieu va chan mire mot chiiu von co the chong chap len. Dieu do dat dugc 
bing each dat niim AC - DC a AC, khi do tu ghe'p cho qua dai lugng xoay 
chieu va chan dai lugng mot chidu. Cac num GND (dat) doc thco mi>i num 
AC - DC se ngit tin hieu vao va tidp dat dau vao. Didu do cho phep dat mdi 
tia 6 vj tri khong thich hgp tren man hinh. Khi hien hinh dien ap vao ihi co 
the do mire DC ciia no so vbi vi tri khong. Cac cong nlc AC - DC va Cn'ID 
thuc hien cung chtrc nang dan tin hieu vao. Cac niim an VERTICAL 
DISPLAY A va B cho phep hien hinh tin hieu vao kenh A, tin hieu vao kenh 
B hoac ca hai tren man hinh. Cong tac chon TIME/DIV xac dinh so vach 
chia ngang hi chiem boi m6i chu trinh ciia dang song da hien hinh. Niim 
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dieu chinh do dung cho ca hai dang sdng, va thuc ra do la cong tic chon tu 
cua bo quet. Vdi cong tac TIME/DIV 6 1 ms thi mot chu trinh cua dang 
song hien hinh von chiem dung 1 vach chia ngang tren man hinh se co chu 
ky dung 1 ms. Tuctng tu khi mot chu trinh cua mdt dang song chiem dung 
3,5 vach tai 1 ms/vach chia thi chu ky cua no la 3,5 ms. Vide dieu chinh 
TIME/DIV chi dung khi du xich 6 tarn cua no b v| tri CAL. Num didu chinh 
du xich hoac bo dan cho phep didu chinh thbi gian /vach chia lidn tuc, do do 
co the mb rong dang song hien hinh. Co thd dich chuyd'n cac dang song hien 
hinh theo chieu ngang tren man hinh. 

Cac tin hieu vao may hien song thubng dupe noi qua cap d6ng true vdi dan 
do. Do thudng la cai kep nb'i each didn tien dung. M6i dau do co hai dau noi: 
dau vao va tiep dat. Co loai dau do 1:1 (no khong co dien trb de lam giam tin 
hieu vao) va loai dau do suy giam, lam giam (in hieu vao, thuong voi he so 10. 

May phat tin hieu thuang duqc dung trong cac phong thi nghiem. Co cac 
loai may phat tin hieu nhu may phat tin hieu sin tan thap (LF), may phat tin 
hieu sin tan so vo tuyen(RF), may tao ham, may phat xung va may phat tin 
hieu t^n so quet. 

May phat tin hieu tan so thap thuong co tan so ra loi da lOOKHz va dien 
ap dieu chinh duqc tir 0 tdi 10 Vol. May tao ham cung (hubng la dung cu LF 
von cung cap ba kieu dang tin hieu ra nhu dang tin hieu ra sin, vuong goc va 


tarn giac. 


May phat tin hieu tan so vo tuyen (RF) co dau ra hinh sin voi dai tan so 
n4m trong khoang lOOKHz tdi 40 GHz. Ve co ban dung cu gom bo dao dong 
RF, bo khuech dai, bo suy giam da hieu chinh va may do mu'c dau ra. 


III. THUC HANH 

1. Dieu kien thirc hien 

- Thiet hi: Ddng ho do dien van nang, may hien sdng. may phat tin hieu. 

- Thcfi gian: 5 gib. 

2. Trinh tirthiic hien 
2.1. Cong tac chuain bi 

- Kiem tra tinh trang thiet hi: Dong ho do dien van nang. may hien sdng, 
may phat tin hieu lam vice binh thuong. 


28 



- Kifem tra vi tri noi lam viec: Dam bao thu$n tien va an toan cho viec thuc 
hien bai hoc. 

2.2. Trinh tu gia cong 


IT 

Ten cong viec Dung cu vat tir j 

_L 

Yeu cau ky thuat : 

1 

Chuan 

Kicm tra an - May hien song 

- Dat o dung mure 


hi 

loan may hien va may phat xung. 

ngudn theo liroi 



song va may 

dien hien co. 



phat xung. 

- Cac num nut va cac 




day do tin hieu cl trang 




thai hinh thucmg. 

2 

Thao 

Cap nguon - May hien song. 

- Hai tia sang tren 


tac 

cho may hien 

man hinh dii sang 



song lam viec. 

va net. 



- Kidm tra kha - nt 

- Dam bao 



nang khuech dai 

khuech dai toL 



ciia may hien song. 




- Dira tin hieu tir - May hien song, 




may phat xung may phat xung. 

- Dam bao bien do. 



vao may hien 

chu ky tin hieu the 1 



song. 

hien r5 rang va day 




dii tren man hinh. 



Dat mire - May hien song. 

- Khong de tin hieu 



von/vach va thori 

co bien do, chu ky 



gian/vach a vi tri 

tren man hinh nho 



phii hop v6i mure 

hoac 16n qua. 



tin hi£u xung s4p 




dira vao. 




- Xac dinh bien - May hien song 




do, chu ky, tan va may phat xung. 

- Chinh xac. 



so cua tin hieu. 


3 

Ket 

- Tat cong lie - May hien song 

- Dd cac thiet hi 6 

t 

thuc 

ngu6n may phat va may phat xung. 

vi tri an toan (num 

| 


xung va may 

nut dung vach an 



hien song. 

toan May d£ gon 



- Thu don cac 

dung ncfi quy dinh). 



dung cu thiet bi. 
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2.3. Hirtimg dan thire hien trinh til gia cong 


TT 

Ten cong viec 

i 

Hudng diin 

1 

| 

i 

Chuan bi 

- Kiem tra an toan may 
hien song va may phat 
xung. 

- Dat a dung mure nguon theo luai dien 
hien co. (Thudng dat dien ap nguon vao a 
mure 220 Vol). 

- Kiem tra xem cac niim. nut va cac day 
do tin hieu co a trang thai binh thirang 
hay khong. 

2 

1 

! 

Thao tac 

- Cap nguon cho may 
hien song lam viec. 

^ 1 

- An cong tic ngu6n tren mat may hien 

song, dai khoang 30 giay hai tia sang tren 
man hinh du sang va net. Co the phai dieu 
chinh niim hoi tu va do sang tren mat may 
hien .song. j 


- Kiem tra kha nang 
khuech dai cua may 
hien song. 

- Noi que do tin hieu vao may sau do 
cham dau que do vao lay dt xem kha 
nang khuech dai cua may. Yeu cau phai j 
dam bao khuech dai tot. 

i 

< 

; - Dua tin hieu tir may phat 
xung vao may hien song. 

- Dieu chinh dong ho cho hinh dung yen. ( 
Dung que do n6\ vao dau ra cua may 
phat tin hieu, dam bao bi£n do, chu ky tin 
hieu the hien ro ring tren man hinh. 

i 

- Dat mure von/vach va 
thai gian/vach a vi tri phu 
hap vai mire tin hieu 
xung s^p dua vao. 

k 

- Chinh num vol/vach va thai gian/vach de 
Cm hieu co bien do, chu ky tren man hinh 
khong nho hoac 1dm qua. 

- Co the di£u chinh ca phia may phat xung 
de co bien do. chu ky hien tren man hinh , 
phu hop. 

I 

i 

i 

L 

- Xac dinh bien do, chu 
ky, tan so cua tin hieu. 

- Dua vao num Vol/vac h va thai 
gian/vach xac dinh chinh xac bien do, 
chu ky cua tin hieu. 
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3 

Ket thiic 

' 


- Tk edng tac nguon may 

- De cac rhiet bi a vi tri an loan (num nut 


phat xung va may hien song. 

dung vach an toan. May de gon dung noi 


- Thu don cac dung cu 

quy dinh). 


thiet b| 



3. Cac dang sai hong va each phong ngifa 


TT 

Hien tirong 

Nguyen nhan 

Cach phong ngira 

1 

! 

Khong hien 

dime tin hieu 
' 

tren man hinh. 

Day do bi dirt hoac 
chira tiep xuc. 

Kiem Ira day do va vj 
iri dau day giua may 
hien song va may phat 
xung tr iroc khi t i In 

hanh do. 

2 

Tin hieu khong 
dung yen tren 

man hinh. 

Chua dong bo dupe tin 

hieu can do. 

Dieu chinh num dong 

ho tren may hien song 

hoac tan so cua mav i 

i 

phat xung. 

3 

Xac djnh sai tin 
so, bien do cua 

tin hieu. 

- Dat cac chuydn mach 

Vol/vach va thcri gian / 

vach chira chinh xac. 

- 

- Quan sal nham bien 

do, chu kv cua tin hieu 

tren man hinh. 

- Dat va doc chinh xac 

gia tri tai cac chuyen 

mach Vol/vach va thoi 

gian/vach. 

- Chu y quan sat ky tin 

hieu tren man hinh. 

Chinh cho bien dp chu ky 
tin hieu dung vao cac 
vach tren man hinh may 
hien song truoc khi doc 

cac tham so. 
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IV. KIEM TRA VA DANH GIA 


TT 

Not dung danh gia 

Cap dO danh gia 
(Xuat sdc , gioL khd y 
trung binhy yeu y kern) 

I 

Ky nang chon va dieu chinh cac cong tAc, 
cac num nut tren mat may hien song. 


2 

Ky nang do cac dang tin hieu. 


3 

Quan sat dang tin hieu, doc cac thong so cua 
tin hieu. 
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Phan hai 


THLTC HANH KY THUAT MACH 

■ ■ ■ 

VAKY THUAT SO 

ft 

Bai 5 

LAP MACH CHINH LLfU VA ON AP BANG IC 

I. MUC TIED 

- Phan tich dugc so <36 mach chinh liru va on ap bang IC. 

- Lap va hieu chinh dirge mach chinh liru cau va 6n ap bang IC. dam bao 
dien ap ra luon on dinh trong dai cho phep, trong thbi gian 30 phut. 

* Dam bao an loan cho ngirdi. thict bi. Hinh lhanh dugc tac phong lam viec 
cong nghiep. 

II. KIEN THLIC CHUYEN MON CHO BAI THITC HANH 

Chung ta da biet rang, xel ve mat nang krgng thi ban chat cac mach 
dicn tir la bien doi nang lugng cua nguon mot chmu thanh nang lugng tin 
hieu edn co. Nang lugng mot chidu co the lay til cac nguon mot chidu 
(pin, ac qui), hoac tir nguon xoay chieu. Viec cap nguon tdi cac much dien 
trong may co the la true tiep hoac thong qua mot so mach dicn ggi la 
mach cap nguon . 

Thong thuemg mach cap ngudn mot chicu co so do khoi nhu hinh 5.1 


3 GTTHCTCKJ-A 
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U v 


u 



a) 


b) 

Hinh 5.1: Mach chink hat va on up 


Dien ap xoay chidu (til lirdi dien cong nghiep) dirac ha the do chinh luu 
thanh dien ap mot chidu can thiel cap cho may. De dien ap ra mot chidu diroc 
on djnh, sau khi chinh luu thucrng co mach on ap. O mot so may co ca much on 
ap khi nguon cap lay tit cac ngudn mot chieu . 


Mach chinh lieu can 

6 mach chinh luu ca chu ky, yeu cdu dien ap dan vao hoan toan ddi xung 
nen viec che' tao bien the la kho khan, bien the to, nang hon. Chinh vi vay, 
ngubi ta hay sir dung mach chinh luu cau ( hinh 5.2). 

Gia sir a nila chu ky duong ciia U v , diem A co dien the duong hon diem B, 
cac di ot D, va D, thong, con D 2 va D4 dong. Dong dien chay tir A —> D, — > R, 


—> Dj —> B. 




Hinh 5.2: Mach chinh h(u can 
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> Cj i i hu I lN-B 






6 nua chu ky am cita U N , dien the dife’m A am hon difen (he diem B, cac di 
ot D, va D, dong, cac diot D, va D 4 thong, dong dien chay lit B —> D, -> R, —> 
D 4 —v A. 

Nhir vay, d ca chu ky cua difen ap dau vao dfeu co dong dien chay qua R, 
theo 1 chieu tir a —> b (hinh 5.2). 

Khdi niem re on dinh (lien dp mot chieu. 

Tir nguyfen ly lam vifec cua mach chinh liru, ta thay rang dien ap mot chieu 
a dau ra bp chinh liru khong hoan loan bang phang. ma dao dong quanh gia tri 
(rung binh U„ nao do, ke ca triterng hop ta chon tu difen C co gia tri kha IPn, Mat 
khac khi gia tri dien ap dau vao mach chinh liru thay dc>i hoac dien tro tai thay 
doi deu dan tori sir thay dcSi difen ap mot chieu a dau ra mach chinh liru . Trong 
khi do cac thict bi dien tir cung nhir cac thifet bi do luPng doi hoi ngucin dien 
mot chieu cung cap cho no phai on dinh. Do do ngu'Pi ta phai thuc hien tin dinh 
dien ap mot chieu sau khi chinh liru . 

Thifet bi 6n ap la thifet bi luon duy tri mot dien ap khong d6i o dau ra. khi 
difen ap dau vao hoac tai thay d6i trong pham vi cho phep. Mach difen thuc hien 
cac chtic nang on ap dupe gpi la mach on ap. 

Nfeu dien ap a dau vao va dau ra cua bp on ap (thifet hi on ap) deu la difen 
ap xoay chieu, thi bp on ap do gpi la on ap xoay chieu. Nfeu difen ap dfiu vao va 
dau ra cua bp on ap deu la difen ap mot chieu ta co bp on ap mot chieu. Trong 
chuong trinh mon hoc nay ra chi xet cac bo 6n ap mot chieu, bp on ap xoay 
chieu dupe nghifen curu trong giao trinh khac. 

Dac tuyfen cua bat ky mot bp on ap mot chieu nao dfeu co dang nhu hinh 5.3 
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Tir hinh 5.3 ta thtfy, neu dien ap d£u vao U v , lo < \J l hoac U vil41 > U 2 , thi khi 
dien ap dau vao thay doi, dien ap dau ra cung thay doi, nen trong cac miin nay 
bo on ap khong co tac dung on ap. Neu dien ap U, < U vin < U 2 thi khi dien ap 
d5u vao thay ddi, dien ap dau ra h&u nhu khong thay doi, bo on ap co tac dung 
6n ap. 



Hinh5.4: So’do kiwi tong qucit mach dn dp kieu bit 


Moi bo 6n ap chi co tac dung on ap khi dien ap vao thay doi trong mot 
pham vi nhat dinh. Dai bien thien cua gia tri dien ap dau vao ma dien ap dau ra 
cua b6 dn ap hau nhu khong doi goi la dai lam viec cua bo dn ap, dai lam viec 
cua bo dn ap cang 16n cang tot. 

Mach on dp kieu bit 

Set do khoi tong quat cua mach dn ap lien tuc kieu bit du’oc ve nhu hinh 5.4 

Trong do DC la khoi di£u chinh chiu dien ap U lk . dirge tir dong didu chinh de 
bit lai su thay ddi cua dien ap dau vao hay dong tai giU cho dien ap ra dn dinh. 


u„ = u v - U 0B 

- Khoi 1 la khoi lay miu de lay mot phan dien tip ra dura tdi mach so sanh: 
U m ti le vdi U ta . Khoi 2 tao dien ap chuan U dl khong phu thuoc vao U v hay U ra . 
Khoi 3 mach so sanh de so sanh U in voi ll dl tao ra dien ap sai lech AU. Khoi 4 
khuech dai AU de tang tac dung di£u chinh difa den khoi DC. 

■ Nguyen ly lam viec t6ng quat ciia mach nhir sau: 

Neu U v hay dong tai thay doi buefe dau lam U ra thay doi dua vao mach so sanh 
tao ra AU thay doi. AU dirqc khuech dai de' tang tac dung dicu chinh dura tai khoi. 
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Hinh 5.5: Mach on ap kie'it hi) dung transistor 

DC lam thay dbi difin trcf tucrng duong cua DC, do do dien ap tao nen tren 
DC se thay doi dd bu lai su thay ddi cua U v hay I, lam cho U ri> dugc ttr dong duy 
tri gia tri 6n djnh. 

Hien nay co cac mach 6n ap thuc hien hoan chinh trong mot IC, do la cac 
IC on ap. Thi' du AN 78xx, AN 79xx. LM 317. Loai IC 78xx co 3 chan (dau 
vao, dau ra va chan n6'i dat). Loai nay thuctng cho ta mot dicn ap co dinh dugc 
chi bang hai so cu6i cung ky hieu. Vf du AN7805 la loai 1C 6n ap 5 Von, 7812 
la loai IC on ap 12 Von. Seri 79xx tuong tu nhu loai tren nhung cho dien ap ra 
co cue tfnh am. 
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III. THlfC hanh 


1. Dieu kien thirc hien 

A « * 

- Ban ve: So do mach on ap mot chieu dung IC (Hinh 5.6). 

- Thiel bi: Dong ho do dien van nang. 

- Dung cu: Mo han, dao nho, ong hut thiec, kirn all, kim uon, choi long, 
panh kep. 

- Vat tit: 

+ Panel mach in va cac linh kien theo so do. 

+ Thiec han, nhua thong, giay rap min. 

- Thdi gian: 5 gift. 


2. Trinh tu thirc hien 

■ ■ V 

2.1. Doc ban ve 


Phan tich tac dung linh kien va nguyen ly hoat dong cua mach on ap mol 
chieu dung IC tren so d6 hinh 5.6. 

2.2. Cong tac chuan bi 

- Kiem tra vat tit: Dam bao m6i hoc sinh co day du vat tir nhu panel mach 
in va cac linh kien theo so d6, thiec han, nhua thong, giay rap min. 

- Kiem fra dung cu: Cac dung cu lam viec binh thuong va du cho m6i hoc 
sinh mot bo. 

- Kiem tra tinh trang thiet hi: Dong h6 van nang lam viec binh thuong. 

- Kiem tra vi tri ncri lam vice: Dam bao thuan tien va an loan cho viec ihirc 
hien bai hoc. 


2.3. Trinh tit gia cong 


TT 

Ten cong viec 

Thiet bi • Dung cu 

Yeu cau ky thuat 

1 

Chuan - Xac dinh vi tri cac 
bj linh kidn tren panel 

lap rap. 

- Panel lip rap. 

- Xac dinh dung vi 
tri cac linh kien. 


- Kiem tra chat 

- Dong h6, linh kien, 

- Cac linh kien him 


Iurong linh kien. 

- Cdt so bo, uon 

AVQ. 

vice binh thuong. 


chan linh kien. 

- Kim cat, kirn uon, 
linh kien. 

- Cat chan linh kien 
du dai, uon chan vita 
voi khoang each 16 
tren panel lap rap. 
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2 

Lap 

- Cim lan luot cac 

- Cac diot. panel 

- Lip dung so do. 


mach 

diot D, den D 4 vao 

lip rap. 

- Chu y chieu cua 



Panel. 


cac diot. 



- Han chan cac diot 

- Mo han, thiec, linh 

- Moi han chic, 



vao panel. 

kien. panel. 

bong. 



-Lapc,. 

C = 2200 (iF. 

- Khong gay hong 



-Lap 1C AN 7805. 

ICAN7805. 

linh kien khi han. 



- LipQ. 

C = 470 pF. 

- Lap dung cue tinh. 



- lAp dien tro R. 

R=10Q. 

- Dung chan. 



- Cdt chan linh 

- Day noi. 

- Dung cue Tinh. 



kien thua. 

- Day ndi. 

- Moi han chic. 



- Han day vao 

- Mach lap rap, dong 

- Chon day 2 mau 



xoay chieu. 

ho van nang. 

phan biet. 



- Han day ra 

- Bidn the, mach 

- Dung so d6 lip rep. 



mot chieu. 

lap rap. 




- Kiem tra lai mach 
sau ldp rap. 

Cap nguon 
cho mach. 

- Kiem da dien ap ra. 

- Dong h 6 van nang 

-U 1X = 5V 

3 

Ket 

- Thu don dung cu, 

- Bien the, d6ng ho 

- De cac dung cu 


thuc 

vat tir, thict bj. 

van nang va cac dt> 

thict bj a vj tn 




dung dung cu sua 
chua dien tu. 

an toan. 


2.4. Hirofng dan thirc hien trinh tu gia cong 


TT 

Ten cong viec 

Hirdtig dan 

1 

Chuan bj 

- Xac dinh vi tri cac 
linh kien tren panel 
lip rap. 

- Kidm tra chat luong 
linh kien. 

- Cat so bo, uon chan 
linh kien. 

- So sanh giua so do nguyen ly va pa nel lip 
rap de xac djnh duoc dung vi tn cac linh kien. 
Bo trf tren panel. 

- Dung dong ho van nang xac dinh chat luong 
cac linh kien. 

- Do khoang each cac 16 cam chan linh kien 
tren panel sau do uon va cdt bot chan cua 
linh kien. 
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2 

Lap mach 

- Lap cac diot vao panel theo dung vi tri. Chu y 


- Cam Hn li/cft cac diot 

chieu cua diot. 


D, den D 4 vao Panel. 

- Dung mo han, han cac diot bam chic vao panel. 


- Han chan cac diot 

Chu y dam bao mdi han chic, bong va khong 


vao panel. 

gay hong diot. 


- Lip C,. 

- Lip dung cue tinh. 


- Lap IC AN 7805. 

- Dung chan. 


- Lap c 2 . 

- Dung cue tinh. 


- Lap dien tra R. 

Sau khi lap linh kien vao panel ticn hanh han 


- Car chan linh kien thita. 

linh kien . 

- Chu y nhiet do, ihcfi gian han, tranh latn cac 


- Han day vao xoay 

linh kien bi hong. 


chieu. 

- Chon day 2 mau phan biet. 


- Han day ra mot chieu. 

- Kiem tra bang mat thtfcfng va kiem tra bang 


- Kiem tra lai mach sau 

d6ng ho van nang dc tranh cham, chap hay 


lap rap. 

nham lin vi tri linh kien. 


- Cap ngu6n cho mach. 

- N6i mach lip rap vao thu cap cua bicn ap 


- Ki£m tra dien ap ra. 

ngudn sau do bat cong tic cap dien cho mach, 
do dien ap ra co U DC = 5V. Thay ddi tai hoac 
thay doi dien ap vao trong mot pham vi cho 
phep va kiem tra dien ap ra. Neu dien ap ra U DC 



vin on dinh la mach dat veu cau. 

■ ■ ' r 1 


Ket thuc 

-Thu don dung cu, vat 
tu, thiet bi. 

- De cac dung cu thiet bi a vi tri an toan. 


3. Cac dang sai hong va each phong ngira 


TT 

Hien tirang 

Nguyen nhan 

Cach phong ngiia 

1 

Diu ra IC khong 
co dien ap. 

- IC bi hong. 

- Dau nham cac 

chan cua IC. 

- Kiem tra IC truac khi lip ! 
mach. 

- Chu y vi tri cac chan cua 
IC truac khi lip mach. 

2 

Dien ap sau chinh lim 

- Bi dut mot nhanh 

- Kiem tra chat luong cua 


thap han dinh mire. 

cau diot. 

cac diot truac khi lip mach. 


41 



IV. KIEM TRA VA DANH GIA 


TT 

Ngi dung danh gia 

Cap do danh gia 
(Xucit sac , gioi , kha, (rung 
binh , yen, kem) 

1 

Kiem tra chat lugng cac linh kien, vat tu 
trucfc khi lap mach. 

! 

2 

Xac dinh v| tri cac linh kien trcn panel. 


3 

Uip va han cac linh kien vao panel. 


4 

Kiem tra an toan mach lap rap. 


5 

Cap nguon hieu chinh cho mach lam vice. 
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Bai 6 


KHAO SAT NGUYEN LY LAM VI$C CUA JK - FF 

I. MliC TIKU 

- Phan ti'ch diroc nguyen ly lam vice cua JK - FF. 

- Klein Ira diroc su boat dong cua JK - FF trong then gian 45 phut. 

- Dam bao an loan cho ngircri. Ihiet bi va ve sinh cong nghiep. 

II- KIEN THl'JC CHUYEN MON CHO BAI THIJC HANH 
1. Djnh nghfa 

Flip - Flop (FF) la phan n’r co kha nang liru trir (nhef) 1 trong 2 trang thai 0 
hay 1. FF co tir 1 den vai dan vao. co 2 diu ra luon luon ngirefe nhau la Q va Q 
dao. So do ky hicu FF nhir hinh 6.1 



Hinh 6J: Ky hie it Flip-Flop 


43 




2. Phan loai 


Co cac each phin loai FF nhir sau: 

- Theo chile nang lam viec cua cac dau vao di<iu khien ta co cac loai mot 
dau vao: D-FF, T-FF va loai FF hai dau vao: RS-FF va JK-FF. 

- Theo each lam viec ta co loai FF hoat d6ng dong bo va loai hoat dong 
khong dong bo. 

* Xet loai JK - FF: 

-JK-FF hoat dong khong dong bo, nguyen tic hoat dong cua no nhir sau: 

Khi JK = 00 diiu ra Q luon gii? nguyen trang thai cu 

Khi JK = 01 dau ra Q = 0 

Khi JK = 10 dau ra Q = 1 

Khi JK = 11 FF lit trang thai li6n tuc. 

- JK- FF hoat dong d6ng bo: Hoat d6ng cua no tirctng tir nhir JK - FF 
khong dong bo nhung de dieu khi^n no thi ngoai 2 dau vao J va K con co them 
dau vao xung nhip C p nhu hinh 6.2 duoi day: 



Hiiih 6.2: So' do JK-FF hocil ddnf> dong bo 


44 





Hinh 6.3: Sc do khdo sal hoat dong at a JK- FF loot dong bo 


- De khao sat hoat dong cua JK-FF loai hoat dong dong bo co the’ dua vao 
so d6 hinh 6.3. 

III. THUC HANH 

1. Dieu kien thi/c hien 

i ■ ■ 

- Ban ve: So t do kiem tra hoat dong cua JK - FF. 

- Thiel bi: Dong ho do dien van nang, may phat xung nhip, may hien song, 
nguon on ap mot chieu(DC). 

- Dung cu: Mo han, ong hul thicc, kirn cdt, kim uon. choi long, panh kep. 

-Vat nr: Modul JK-FF. 

-Thdi gian: 5 gict. 

2. Trinh tir thi/c hien 

i » v 

2.1. Doc ban ve: Phan rich tac dung cua tirng dau vao ra va hoat dong cua 
JK - FF thong qua so d6 hinh 6.3. 

2.2. Cong tac chuan bi 

- Kiem tra vat tic Dam bao m6i hoc sinh co mot modul JK - FF. 


45 




- Kiem tra dung at: Cac dung cu lam viec birth tlurcfng va du cho m6i hoc 
sinh mot bo. 

- Kiem tra tinh trang thiet hi: Dong ho van nang, may phat xung nhip, may 
hien song va nguon on ap mot chieu (DC) lam viec binh thtrong. 


- Kiem tra vj tri inti ldm viec: Dam bao thuan tien va an loan cho viec thuc 
hien bai hoc. 


2.3. Trtnh tir gia cong 


TT 

Ten cong viec 

Thiet bj-Dung cu 

Yeu cdu ky thuat 

1 

Chuan 

- Kiem tra cac 

- D6ng h6 van nang. 

- Tat ca dang lam 


bi 

dung cu, thiet 

nguon mot chiCu, 

viec blnh thuang. 



bi, vat tir. 

may hien song. May 
phat xung nhip. 
Modul JK-FF. 




Viet bang 
chan ly JK -FF. 

-But giay. 

- Chinh xac. 

2 

Thnc 

- Cap ngu6n cho 

-Modul JK-FF. 

- Dau dung chidu, ' 


hien 

modul JK-FF. 


dung mire nguon 



- Dat cac tin 

- Modul JK-FF 

- Dat ldn lvrot cac 



hieu thich hap 

- Nguon mot chieu. 

to hap tin hieu vao: 



a dau vao 





modul JK-FF. 

- Kidm tra sir 


JK = 00 



lam vice cua 


JK = 01 



modul JK-FF 


JK = 10 

JK = 11, 



- Do tin hieu ra 

-Modul JK-FF 

- Xac dinh to gia tri 



cua modul JK- 

- Nguon mot chidu. 

vao JK- FF va gia tri 



FF sau m6i lan 

- May hien song. 

dau ra cua no. 



thay doi to hap 
tin hieu vao 
theo xung nhip. 

- Bo phat xung nhip. 


3 

Ket 

Ng&t nguon 

- May hien song. 

- Dat cac num nut 


thuc 

nuoi, thu don 

- Bo phat xung nhip. 

cua cac thiet hi v& 

L_ 


dung cu ve sinh. 

-Nguon mot chieu . 

vi tn an toan. 
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2.4. Hirdrng din thuc hien trinh tu gia cong 


TT 

Ten cong viec 

Huong dan ' 

1 

- Kiem tra cac dung cu, thiet bj, 

- Kiem tra dong hd xem cac thang do | 


vat tu. 

U mot chieu,thang do dien trd.v.v...co j 
lam viec khong? May hien song co I 
hien du cac tia sang va co kha nang j 
khuech dai hay khong? May phat 
xung nhip co hoat dong dugc a hai che 
do tu dong va bang tay? 


- Viet bang ch4n ly JK -FF. 

- Chinh xac. 

2 

Thuc hien 



- Cap nguon cho modul JK-FR 

- Dau dung chidu, dung muc nguon. 


- Dat cac tin hieu thfch hop a 

- Chu y co djnh mure ngudn. 


dau vao modul JK-FF. 

- Dat Ian lu’Ot cac to hap tin hieu vao: 


- Kiem tra sir lam viec cua 

o 

o 

II 

*—i 


modul JK-FF 

JK = 01 


- Do tin hieu ra cua modul JK- 

JK = 10 


FF sau m6i lan thay doi to hop 

JK = 11, 


• tin hieu vao theo xung nhip. 

vao dau J va K cua FF. 

- Xac djnh ro gia tri vao JK FF va 
gia tri dau ra cua no. 

Chu y co loai JK hoat dong theo mire 
xung co loai theo sudn xung. 

3 

Ket thuc 



Ngdt ngudn nuoi, thu don dung 

- Dat cac num nut cua cac thiet bj ve 


cu ve sinh. 

vi tri an loan. 


3. Cac dang sai hong va each phong ngira 


TT 

Hien tuong 

Nguyen nhan 

Cach phong ngua 

1 

Dua cac to hap tin 
hieu didu khien 
vao dau vao, dau ra 
khong chuyen 

trang thai. 

- Chua co nguon 
cung cap cho modul 
JK- FF. 

-Trirdc khi cho mach hoat 1 
dong can kidm tra lai sir 
dau noi nguon cung nhir 
vice dau noi cac day tin 
hieu cho modul. 
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- Chua co xung 
nhjp dua vao 

modul JK - FF. 

- Dau day dan tin hieu 
xung nhip vao modul trutic 
khi cho modul lam viec.. 

2 

Modul JK-FF lam 
viec khong dung 
bang chan ly. 

- Bang chan ly bi sai. 

- Kiem tra ky bang chan 
ly tnrdrc khi cho modul 
lam viec. 



- Dira tin hieu vao 
khong dung dau vao. 

- Mire tin hieu vao 
khong phu hop. 

- Xac dinh chinh xac v; tn 
dau vao cua JK - FF. 

- Kiem tra muc tin hieu 

dieu khicn modul. 

3 

Modul lam viec 
dung nhung 

khong c!n dinh. 

- Nguon cung cap 
khong du. 

- Day noi tin hieu 
tiep xuc kem. 

- Ki6m tra va dat mite 
nguon cung cap thich hop 
trudc khi noi vao modul 

- Noi va kiem tra day 

tin hieu . i 


IV. KIEM TRA VA DANH GIA 


TT 

Noi dung danh gia 

Cap do danh yia 
(Xuat sac , gioi, kha, 
trung binh t yen , kem) 

1 

Ky nang dau noi modul JK - FF vcri cac thiet bi 
tao xung, may hien song, nguon nuoi. 

i 

2 

Van hanh cho JK - FF lam viec lan lupt theo cac 
t6 hop dieu khien a dau vao. 


3 

Xac dinh trang thai tin hieu a cac dau vao, ra cua 
JK-FF. 


4 

Kha nang xi!r ly cac tinh huong xiy ra trong bai 
hoc.(loai modul lam '.’ice v6i cac tin hieu co cue 
tinh ngirpc, nguon nuoi kem on dinh, day d5n tin 
hieu, day cap nguon chat lupng kem). 



48 





Bai 7 


LAP BO DEM THAP PHAN 
HI iN THI KET QUA DEM BANG LED 7 THANH 

I. MUG TIEU 

- Phin tfch diroc nguyen ly hoat dong cua mach dem thap phan co hidn thi 
ket qua dem bang LED 7 thanh. 

- Ldp rap.va hieu chinh dugc mach dien thuc hien chuc nang dem co hidn 
thi ket qua dem bang LED 7 thanh trong thcfi gian 90 phut. 

- Gw an toan cho ngiroi va thiet bi, hinh thanh duct tac phong cong nghicp. 

II. KIEN THtfC CHUYEN MON CHO BAI THUC HANH 

1. Bo dem 

■ 

- Dinh nghia: Dem la kha nang nhd dupe sb xung dau vao. Mach dien thuc 
hidn thao tac ddm goi la bo dem. 

2, Phan loai : Co nhidu each phan loai bo dem. 

- Theo nguyen tac lam vice chia ra liai loai 

Bo dem dong bo va bo dem khong dong bp 

Trong bo dem dong b6 cac FF deu chiu tac dong didu khien cua mot xung 
dong ho duy nhat. Do la xung dem dau vao. Doi vdi bp dc'm khong dOng bo. co 
FF chiu tac dong dieu khi£n true tid'p cua xung dem dau vao nhung cung co FF 
chiu tac dong dieu khidn cua xung dau ra cua FF khac. Sir chuyen doi trang 
thai cua cac FF khong cung luc, tuc la dj bo. 

- Theo he so dem 

+ Bo dem co he so dem k (l = 2n (n la so tu nhien) 

+ Bo de'm co he so dem k tl * 2n 


4 GTTHDTCN-A 
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- Theo luffing dem 

+ Bo dem ticn 
+ Bo dem lui. 

- Theo kha ndng lap truth 

+ Bo dem co kha nang chirong trinh hoa 
+ Bo dem khong co kha nang chirong trinh hoa. 

3. Bo dem thap phan 

Bo dem thap phan dupe sir dung rat long rai vi con ngircii sir dung he dem 
pho thong la he dem thfip phan. 

3.1. Bang dem va so do bp dem thap phan 

* Bang dem 


Xung clem 

D 

Dau ra 

C 

ciia bo dem 

B 

A 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1 

2 

0 

0 

1 

0 

3 

0 

0 

1 

1 

4 

0 

1 

0 

0 

5 

0 

1 

0 

1 

6 

0 

1 

1 

0 

7 

0 

1 

1 

1 

8 

1 

0 

0 

0 

9 

1 

0 

0 

1 

10 

0 

0 

0 

0 


* So dd bo dem thap ph&n hoat dong d6ng bo nhir hinh 7.1. 

So d6 bo dem thap phan dirOi day la loai b6 dem hoat dong dong bo. (Xung 
dem dupe dua dOng thoi toi tat ca cac FF trong bo dem). 
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Hinh 7.1: Set do ho deni thap phdn boat dong dong bp. 


Bo dem sir dung 4 JK- FF. Chi co JK cua FF thtf nhat dugc noi vdi muc 1. 
Hai dau ra B va D cua bo dem dime dua vao cclng AND3, dau ra cua edng 
AND3 dugc dua tdi dau CLR cua tat ca cac FF trong bo dem. 

3.2. Nguyen tac hoat dong 


Gia sir trude khi dem. bo dem cf trang thai 0000 

Xung dem thuf nhat dugc dua tdfi bo dem, no dugc dan dong thdi vao tat ca 
cac FF trong bo dem. Nhirng vi tat ca cac dUu ra cua cac FF deu bfing 0 do vay tit 
FF(II) den FF(IV) cac dau JK cua no deu = 0. Luc nay chi co JK cua FF(I) = 1 
nen FF(I) lat dirge trang thai dau ra lit 0 len 1. Dau ra cua 3 FF con lai van = 0. 

Xung dem thu 2 xuat hicn, FF(I) lat dugc trang thai vi JK cua no vin bang 
1. (FF (I) tir 1 v£ 0). FF(II) chuy£n tir 0 len 1 vi trude do dau ra cua FF(I) - 1 
dat vao JK cua FF(II), FF(III) va FF(IV) \in khong thay doi trang thai. FF(III) 
chi thay doi dugc trang thai khi ca FF(I) va FF(II) = 1 va co xung dem dua tdi. 
Con FF(IV) chi thay doi dugc trang thai khi ca FF(I), FF(I1) va FF(III) dong 
thai bang 1 va co xung dem dua tdi. 

Qua trinh dem cur nhu tren ticp di£n. Tdi xung dem thu' 9 trang thai bo dem 
la 1001. Xung dem thu 10 dua tdi, bo dem chuyen thanh 1010. (Vdi D=l, B=1) 
luc nay dau ra cua cong AND thur ba mdi chuycn tir trang thai 0 len 1 va dua 
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vao dau vao CLR cita cac FF lam cho dau ra Q ciia cac FF chuy£n het ve 0. Bo 
dem IrcV ve (rang thai 0000. 


4. 66 giai ma 

Khai mem ve ma hoa 

Noi mot each khai quat. ma hoa la sir dung van fir, kf hieu de' bieu thi mot 
doi tugng xac dinh. Co the thav biei bao vf du ve ma hoa trong doi song nhtr 
dat ten cho tre so sinh, m6i van dong vicn co mot so thay the trong thi dau. 
Ten tic la van lir. van dong vien dirge danh so theo he dem thap phan. Van tu 
va he dem thap phan khong tien dung trong mach so. Ma hoa nhi phan la qua 
trinh dung ma nhi phan de bieu thi doi tugng xct den (doi tugng nay la tin 
hieu). Ma nhi phan chi co hai chfr so 0 va 1, de dang bieu thj bang (rang thai 
mach dien. nen dugc dung rong rai trong mach so. Bieu thj so lugng nhieu thi 
tang so bit (Binary digiT) trong each viet so dua theo vi ti t. Ma nhi phan 1 bit 
co hai (rang thai (0, 1) tuong ting 2 tin hieu. Ma nhi phan 2 bit co 4 trang thai 
(00. 01, 10. 11) tuong ling 4 tin hieu. Tong quat ma noi ma nhi phan n co 2" 
trang thai, co thei bieu (hi 2" tin hieu. Vay, de tien hanh ma hoa N tin hieu can 
sir dung n bit theo cong thtic 2" > N. 

Bo ma hoa la mach dien thuc hien thao tac ma hoa. Can cii vao ycu cau va dac 
diem khac nhau cua tin hieu dugc ma hoa. chung ta co cac bo ma hoa khac nhau. 
nhu bo ma hoa nhi phan, bo ma hoa nhi - thap phan. bo ma hoa ini tien v.v... 

Bo f>iai ma BCD ra 7 llianh 

- Den hit'll thi 7 thanh: Dirge minh hoa tren hinh 7.2, m6i doan dugc sir 
dung mot LFD hoac dung tinh the' long. Nhu vay de dieu khien den hien thi 7 
thanh lam vice co 7 diiu vao umg vdi timg doan. 



Hinh 7.2: Sit do den hien tin 7 thanh 
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- Bo giai ma BCD ra 7 rhanh la vi mach co dau vao la ma BCD (4 dau 
vao), dau ra co 7 dau dung de c^Lp tin hieu vao bay dau vao tuong u'ng cua den 
hien thj. 

' - Bang chan ly mo ta boat dong cua bo giai ma nhu sau: 



Dau 

1 

vao 



Dau ra 



D 

C 

B A a 

b 

c 

d e 

f g 

i 

0 

0 

0 0 1 

1 

1 

i i 

t 0 

2 

0 

0 

0 1 0 

1 

1 

0 0 

0 0 

3 

0 

0 

1 0 1 

1 

0 

1 1 

0 1 

4 

0 

0 

1 1 1 

1 

1 

1 0 

0 1 

5 

0 

1 

0 0 0 

1 

1 

0 0 

1 1 

6 

0 

1 

0 1 1 

0 

1 

1 0 

1 1 

7 

0 

1 

1 0 0 

0 

1 

1 1 

1 1 

8 

0 

1 

1 1 1 

1 

1 

0 0 

0 0 

9 

1 

0 

0 0 1 

1 

1 

1 1 

1 I 

10 

1 

0 

0 1 1 

I 

1 

0 0 

1 1 

< 

k_ 

>cf do ky hieu bo giai ma BCD ra 7 thanh hinh 7.3, bo giiii ma gbm 4 dau 

vao. Cac tin hieu vao dupe ma hoa b dang 

ma BCD. Tir 7 dau 

*a cua bo giai ma 

dupe nbi tbi 7 dau vao tuctng ling ciia den hien thi 7 thanh. 



bed 


D C B A 


Hinh 7.3: So'do ky hieu bo giai mu BCD ru 7 thunh 

- Khi nb'i ghep giiJa dau ra ciia bp dem vbi dau vao bo giiii ma va tir c’au ra 
bo giiii ma nbi tbi den hien thj kct qua dem ta co dupe mot bo dem hien thj. ket 
qua dem nhu hinh 7.4. 
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h 7.4. Bq deni (hap plum 
; 't qua item bang LED 7 , 







H'mh 7.5: Set do khoi noi gliep bp clem ilujp plum, 
be) gidi mil BCD ra 7 llianh vd den Ilien thi 7 thanh. 

III. THL/C HANH 

1. Oieu kien thtfc hien 

- Ban ve: Set do bo dfi'm thap phdn co hien thi ket qua dem bang LED 7 
thanh. (Hinh 7.4) 

- Thief hi: Dong ho do dien van nang, ngudn mot chieu. 

- Dung cu: Mo han. dao nho, dng hut thie'e, kim cit, kirn uon, chcii long, 
panh kep. 

- Veil lit 

+ Panel mach in, cac linh kien IC dem thap phan, 1C giai ma BCD ra 7 
thanh, LED 7 thanh... 

+ Thiec han, nhua thong, giay rap min. 

- Thai gian: 10 gicr. 

2. Trinh tirthyc hien 

2.1. Doc ban ve 

Phan lich tac dung cua cac linh kien, nguyen ly lam vice ciia mach dem 
thap phan co hic’n thi ket qua dem b4ng LED 7 thanh theo so do tren hinh 7.4.. 

2.2. Cong tac chuan bj 

- Kiem tra veil tit: Dam bao m6i hoc sinh deu co Panel mach in, cac linh 
kien nhir IC dem thap phan, IC giai ma BCD ra 7 thanh. LED 7 thanh... 
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- Kiem tra dung cu: Cac dung cu lam viec blnh thtrcfng va du cho moi hoc 
sinh mot bo. 

- Kiem tra tinh trang thiet bi: D6ng h6 van nang, nguon cung cap lam viec 
binh thuctng. 

- Kiem tra vi in tun lam viec: Dam bao thuan tien va an toan cho viec thuc 
hien bai hoc. 

2.3. Trinh tu gia cong 


TT 

Ten cong viec 

Thiet bi-Dung cu 

Yeu cau ky 
thuat 

1 

Chuan - Kiem tra cac 

- Dong h6 van nang. 

- Tat ca cac dung 


bj 

thiet bi, dung cu, 

- Mo han, panh. 

cu, vat tu, thiet bi 



vat tu va mach in 

-Panel mach in, cac 

deu dang lam viec 



lap rap. 

linh kien. 

- Nguon mot chieu. 

blnh thircmg. 

; 

' 2 

Thuc 

- Lip de cac IC 

- Tam mach in, de 



hien 

vao mach in. 

cac IC. 




- Han cac chan de 

- Mo han, panli, thiec 

- Han cac chan 



vao mach. 

va nhira thong. 

dc chic chin, 
moi han gon. 



- Lap cac linh 

- Tam mach in, cac 

- Cac linh kien 



kien khac: R, C, 

linh kien R, C, LED 

dung vi tri, dung 



LED 7 thanh. 

7 thanh. 

chiiu va chic 
chin tren mach 



- Kiem tra mach 

- Mach da han lQp 

m. ; 

1 

- Khong chain 



sau lip rap. 

linh kien. 

chap va dut ngam. 



- Lip cac IC vao 

- Mach lap rap. cac 

- LED 7 thanh 



de, cap nguon, hicu 

IC, nguon nuoi. 

hien dung ket 



chinh cho mach 
lam viec dung. 


qua dem. 

3 

Ket 

- Ngat nguon nuoi. 


- Cac *hiet bi can 


thuc 

- Thu don dung cu. 


pluii dc a vi tri 

an toan. 
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2.4. Hudmg d&n thuc hien trinh tvr gia cong 


TT 

Ten cong viec 

Hudng d£n 

1 

Chuan b{ 

- Kiem tra sur lam vice cua cac thiet bi 


- Kiem tra cac thiet bi, 

nhu dong ho, ngubn cung cap. Sau do 


dung cu, vat tu va mach in 

dung dong h6 kiem tra mo han. 


lap rap. 

- Ket hop bing mat va bang dong ho 
kiem tra xac dinh vi tri cac linh kien se 



lap tren mach in. i 

2 

Thuc hien 

- Lip cac d£ IC vao panel lip rap, khi lip 


- Lip d£ cac IC vao mach in. 

de vao panel liru y co the co chan de 
khong lot xuong ma bi cong len. 


- Han cac chan de vao mach. 

- Sau khi lip xong de IC tien hanh han 
cac chan de vao panel. Chu y moi han 
phai bao dam chic chin, bong va gon. 


- Lap cac linh kien khac: 

- Uon chan so b6. eftm cac linh kien 


R, C, LED 7 thanh. 

R, C ... vao panel, han cac linh kien 


- Kiem tra mach sau lip rap. 

do vao panel. 

- Chu y cac linh kien dung vj tri, chidu va 
chic chin tren mach in. Dung dong ho 
kiem tra xem mach co bi cham chap hay j 


Lip cac IC vao de, cap 

i 

khong. Chu y do dicn trd tai theo hai chidu. i 


nguon, hieu chinh cho 

- Sau khi lip cac IC vao dung vj tri tren 


mach lam vice dung. 

panel tien hanh noi ngubn mot chidu cho 
mach. Trircic khi bat cong tic nguon DC 
can kiem tra xem nguon da dung mire 
dura? Nhan phim tao xung dem, LED 7 
thanh hien dung ket qua theo xung dem 
dupe dua vao bo dem. 

3 

Ket thuc 

- Bat cong tac nguon vd vi tri tilt. Dat cac 


- Ngdt nguon nuoi. 

- Thu don dung cu. 

thiet bi 0 vi tri an toan. 
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3. Cac dang sai hong va each phong ngira 


TT 

Hien tirqng 

Nguyen nhan 

Cach phong ngira 

1 

Hien thi ket qua 
dem sai. 

Duong noi giura cac 
chan cua IC 7490 vdi 
IC 7447 chua dung. 

Kiem tra cac duang noi 
giua cac chan cua IC 
7490 voi IC 7447. 

2 

Khdng hi^n thi 
dung cac chu so 
thap phan. 

Duong noi giira dau ra 
cua IC 7490 vdi dtiu 
vao cua IC 7447 hoac 
d4u ra cua IC 7447 vdi 
dau vao cua LED 7 
thanh chua dung. 

Kidm tra cac dudng noi 
giti'a cac chan ciia IC 
7490 vdi cac chan cua 
IC 7447 hoac giufa cac 
chan cua IC 7447 vdi 

LED 7 thanh. 

3 

Kh6ng hien thi 
ket qua dem. 

IC 7490 va IC 7447 
chua duqc cap nguon. 

Kiem iru dtfdng cap 
nguon tori cac IC 
trong much. 


IV. KIEM TRA VA DANH C.IA 


IT 

Noi dung danh gia 

Cap dp danh gia 
(Xudt sdc , gioiy kha , trung 
binh s yeiiy kem) 

1 

Ky nang kidm tra cac linh kien, vat tu (R, 
C, LED 7 thanh, IC, panel lip mach.. 


2 

Ky nang lip rap va han noi linh kien 
vao pancl(dac biet doi vai cac IC). 


3 

Kidm tra an loan, cap nguon cho mach. 


4 

Van hanh cho mach lam viec (dua vao 
nguyen ly hoat dong ciia bo dem thap 
phiin va bo giai mi BCD ra 7 thanh, van 
hanh, thcodoi hoat dong ciia much, giai 
thich hoat dong). 
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Bai 8 


LAP bo ghi dich hien thi bang led 

I. MUC TIEU 

- Phan tich duac so do nguyen ly mach ghi dich co hien thi trang thai dau 
ra bing LED. 

- Lap rap va hicu chinh ducfc mach thuc hien chut' nang ghi dich (co hien 
thi trang thai diu ra bang LED) de mach hoat dong dung nguyen ly trong ihoi 
gian 90 phut. 

- Hinh thanh duoc tac phong lam viec cong nghiep. 

II. KIEN THUC CHUYEN MON CHO BAI THlfC HANH 

Bo ghi dich la mol mach day duoc xav dung tir cac FF. No co kha nang 
tiep nhan, luu titf va dich chuyen thong tin. 

Co nhi6u each phan loai bo ghi dich. 

* Theo each dua thong tin veto va lay thong tin ra ta co car loai nhusati 

- Bo ghi dich nap thong tin vao noi tiep, lay thong tin ra noi tiep 

- Bo ghi dich nap thong tin vao noi tiep, lay thong tin ra song song. 

- Bo ghi dich nap thong tin vao song song, lay thong tin ra noi tiep. 

- Bo ghi dich nap thong tin vao song song, lay thong tin ra song song. 

* Phan loai theo clan vao 

- Bo ghi dich co mot dau dua thong tin vao. 

- Bo ghi dich co hai dau dua thong tin vao. 

* Phan loai theo dan ra 

- Bo ghi dich co dau ra don. 

- Bo ghi dich co dau ra kep. 

Phan tich hoat dong ciia bo ghi dich van nang theo hinh 8.1: 

Day la bo ghi dich 4 bit, dung cac RS-FF mac theo ki£u D.FF. 
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Bo ghi dich tren co the dua thong tin vao nPi tiep hoac song song. No cung 
cho phep lay thong tin ra noi tiep hoac song song. 

Nhu v&y bp ghi dich tren co 4 kha nang vao ra thong tin (vao noi tiep ra 
noi tiep, vao noi tiep ra song song, vao song song ra noi tiep, vao song song ra 
song song). 



Hinh 8.1. So do bo ghi dich van ndng 


Nguyen tac boat dong 

Khi dtra thong tin vao noi tiep thi dtf lieu dupe dat a dau vao noi tic'p. Luc 
do MC = 0 va cu m6i xung nhjp CK, thi mot hit dii lieu dupe dua vao bo ghi dich. 

Khi dua thong tin vao song song, cac bit du lieu dupe dal d cac ddu vao A, 
B. C, D. Luc do MC = 1 va khi co xung CK 2 thi du lieu dupe dua vao dong thai. 


Muon lay thong tin ra n6i tiep dat MC = 0 va dung xung nhip CK,. 

Muon lay thong tin ra song song thi tu cac dau ra A, B, C, D dupe noi tcVi 
dau nhan dir lieu cua mot mach khac thong qua mot so c6ng logic. 

Ngoai ra vdi each ndi mach nhu hinh 8.2 bp ghi dich co the dich thong tin 
theo ca hai huong phai va trai. 
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Hi nil 8.2: Bo ghi dich, hien (hi (rang thcii clan ra hang LED 

III. THlTC HANH 
1. 0ieu kien there hien 

- Ban ve : Mach ghi dich co hidn thi trang that dau ra bang LED (hinh 8.2). 

- Thiel bi: Dong ho van nang, nguon mot chieu. 

- Dung cu: Mo han, dao nho, ong hut thiec, kim cat, kim uon, choi long, 
panh kep. 

- Van IK 

+ Panel mach in, IC tao dao dong, IC lam chirc nang bo ghi dich, cac LED ... 

+ Thidc han, nhua thong, giay rap min. 

- Thai gian: 5 gib. 
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2. Trinh ti/thiTc hien 


2.1. Doc ban ve: Phan tfch tac dung cua cac linh kien va nguyen ly lam 
viec cua so do 8.2. 

2.2. Cong tac chuan bi 

- Kiem tra vat tu: Dam bao m6i hoc sinh dcu co panel much in, 1C tao dao 
dong, IC lam chuc nang bo ghi dich, cac LED va cac dc 1C. 

- Kiem tra dung cu: Cac dung cu lam viec binh thufrng va du cho mdi hoc 


sinh mot bo. 

- Kiem fra tinli trang thief hi; Ddng hd van nang, nguon mot chicu lam viec 
binh thuong. 

- Kiem tra vi tri nai lam viec: Dam bao thuan tien va an toan cho vice lhire 


hien bai hoc. 


2.3. Trinh Ur gia cong 


TT 

Ten cong viec 

Thiet bi - Dung cu 

Yeu cau ky thuat 

! 

Chui'in - Kidm tra cac 

- Dong ho van nang. 

- Cac dung cu, 1 


bj dung cu, thiet bj, 

- Mo han, panh. 

thiet bj lam viec 


vat tut va tim hieu 

- Mach in, cac 

binh thuang. 


mach in lip rap. 

linh kien. 

- Nguon mot chicu. 

- Cac linh kien vat 
nr day du. 

2 

Thurc * Lip de cac IC 

- Tam mach in, de 

-Khong lam cong 


hien vao mach in. 

cac IC. 

k chan de IC. 


- Han cac chan 
de 1C vao lam 
mach in. 

- Mo han. 

- Han cac chan de 
ch&c chdn gon. 


- Lip cac linh 

- Tam mach in. 

Cac linh kien 


kien khac: LED, 

- Cac LED, C va R. 

dung vj In, chidu 


C, R va han. 

- Mo han. 

va chac chin Iren 
mach in. 


- Kiem tra mach 
sau lip tap. 

- Mach da han lip 
linh kien. 

- D6ng h6 van nang. 

- Khong chain chap. 


- L4p cac IC 

- Mach hip rap. 

- Dung muc ngudn. 


vao mach va 
cap ngudn nuoi 
cho mach. 

- Ngudn nu6i. 

- LED sang theo 
dung nguyen ly. 
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3 

Ket -Ngat ngurin. 


- De cac num nut 


thiic -Thu don dung cu. 


cua cac thiet bj a vi 




in an loan cho cac 




thiet bi. 


2.4. Huting dan thirc hien trinh tir gia cong 


IT 

Ten cong viec 

Huting din 

1 

Chuan bj 

- Kiem tra xem d6ng ho do dicn co lam 


- Kiem tra cac dung cu. 

viec binh thirong khong. Nguon cung cap 


thiet bj, vat tu va tim hie’u 

DC can phai on djnh. Cac dung cu, thiet 


mach in lip rap. 

bi khac cung phai lam viec binh thudng. 

- Cac linh kien vat nr day dii. 

Ket hop bang mil va dung dong ho van 
nang xac dinh chinh xac vi tri cac linh 
kien se lap tren panel. 

2 

Thue hien 

- Dung tay va panh kep lip cac dc IC 


- Lip d£' cac IC vao mach in. 

vao panel. 


- Han cac chan de IC vao 

- Han cac chan de chac chdn gpn. 


tarn mach in. 

Trudc khi han can xem cac chan de da 
xuong het cac 16 tien mach in chira. 


- Liip cac linh kien khac; 

- Cac linh kien dung vi tri, chicu va chic 


LED, C, R va ban. 

chan tren mach in. 


- Kiem tra mach sau ip rap. 

- Quail sat va do tranh nham lin chicu 
cua LED. 


- Lip cac IC vao mach va 

- Dung dong ho de a thang do dicn trcr x 


cap nguon nuoi cho mach. 

100 do 2 during cap nguon cho much xem 
co bi cham chap. 

- Khi kiem Ira bing dong hri can <liio chicu 
que do de do 2 lan dien Irri khac nhau. 

- Kiem tra mu'c nguon DC sau do bat cong 
tic noi ngurin mol chiriu cho mach. 

. j 

- Quan sat xem LED sang theo dung 
nguyen ly hoat dong cua mach chua? 
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3 

Ket thiic 

- Tat nguon. 


- Ngdt nguon. 

- Xoay cac cac num nut cua cac thiet bi vc 


- Thu don dung cu. 

vi trf an toan cho cac thiet bi. 

_I_i 


3. Cac dang sai hong va each phong ngira 


TT 

Hien tirong 

Nguyen nhan 

Cach phong ngura 

1 

Mach khong hoat 
ddng (khong co 
LED nao trong 
mach sang). 

- Khong co ngudn 
cung cap cho mach. 

- Dau noi va kiem tra duong 
cap ngudn cho mach. 



- Noi nham vi trf 
dirofng cap ngu6n. 

- Chu y dau noi dudng cap 
ngudn cho dung. 



- Mach tao dao dong 
khong hoat dong. 

- Chu y Dp rap chinh xac 
cac linh kien trong mach 
tao dao dong va dam bao 
moi han ticp xuc tot. 

2 

Mach hoat dong 
khong dung 

nguyen ly (cac 

- Dau noi thur tu cac 

LED sai. 

- Kiem tra viec sdp xcp ihu 
tu cac LED 


LED khong sang 
thir tu den LED 
cuoi ciing sau do 
tat het). 


va cac dau noi giu h a cac chan 
cua IC 7400 va IC 74273 that 

chrnh xac triroc khi cho mach 
hoat dong. 



- Chan 8 cua 7400 

chua noi vao chan 1 

cua 74273 hoac chan 

19 cua 74273 chua 
noi cac chan 9, 10 
cua 7400. 

- Chu y kiem tra cac 
duong noi giua IC 7400 va 
IC 74 273. 
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iv. ki£m tra danh gia 


TT 

Noi dung danh gia 

—7- 1 

Cac cap do danh gia 
(Xuat sdc, gioi, kha , 
trung hinh, yen , kem) 

1 

Ky nang l&p rap (Thu* tu lap rap va hinh thuc 
lap dat cac linh kien; Chat lircfng va hinh 
thurc cac m6i han; Chat lircfng linh kicn sail 
lap rap). 

\ 

i 

2 

Ky nang kiem tra an toan mach triroc khi 
cap nguon. 

-Bang quan sat. 

-Bang cac thict bi do lirdng. 


3 

Ky nang hidu chinh cho mach lam viec dung 
nguyen ly.(Hieu chinh hoat dong ciia b6 (ao 
dao dong, ciia thanh ghi va ciia cac LED 
hien thj). 


4 

Kha nang xur ly cac sir co trong cac qua trinh 
lap rap, hieu chinh cho mach lam viec. 



5 GTTHBTCn-A 


65 








Bai 9 


KHAO SAT NGUYEN LY lAm VIEC 
CUA CAC BO CHUYEN DOI A/D VA D/A 

I. MUC TIEU 

- Phan tich duoc nguyen ly lam viec cua cac bo chuyen ddi tin hieu A/D va D/A. 

- Hieu duac quy trinh khao sat su lam vice cua cac bo chuyen doi tin hieu 
de tit do co the ghep noi hai bo chuyen ddi tin hieu A/D va D/A lai vdi nhau. 
Do va giai thi'ch dirac cac dang tin hieu thco ycu cau trong lhai gian 60 phut. 

- Dam bao an toan cho ngudi va cac thiet bi, giu ve sinh cong nghiep. 

II- KIEN THlTC CHUYEN MON CHO BAI THUC HANH 

1. Tin hieu ti/dng ti/va tin hieu so 

Tin hieu tuang tu (analog) thudng la dien the hay dong dien co dang bicn 
thien lien tuc theo thdi gian nhu bidu didn tren hinh 9.1. Thong tin ma cac tin 
hieu tuang tu muon truydn dat cho con ngudi la bien do cua no. Bien do nay la 
mot ham cua thdi gian. 



u = f(t) i = g(t) 

Hinh 9.1 . Tin hieu tuang tit (dien the va dong dien) 
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5.6TTHOTCKf-B 



Tuy Ihco dang cua f va g ma ta co the ket luan dune ve ban chat cua tin 
hieu u, i noi Iren. 

Khac voi tin hieu tuong tu da noi tren, tin hieu so (digital) chiia thong tin 6 
vi trf cac xung hay sir thay doi dot ngpt cua bien do (so voi tin hieu thai gian 
chudn), con trj so tuyet doi cua bien do xung thi khong quan trong (Hinh 9.2) 



I link 9.2. Tin hieu so 

Nhu vay, ban chat cua 2 loai tin hieu tuong tu va so la khac nhau. Tin hieu 
tirong tu thufcmg gap trong there te vi dP tao ra, nhu vay tinh chat lien tuc theo 
thoi gian cua no phu hop voi cac hien tuong vay ly thong thuong. Con tin hieu 
so thi chi xual hien trong cac thiet hi so va thuong dupe dung nhu mot hinh 
thirc trung gian thuan tien cho viec do luitng va xur Iv tin hieu. No thuong 
khong xuat hien true ticp trong cac hien tupng thuc te. 

Do do, can phai co cac much trung gian de chuyen doi tin hieu tir dang tin 
hieu so sang tuong tir va ngupc lai ma nguoi ta thufrng goi chiing la cac much 
chuyen doi so sang tuong tu va chuyen d6i tuong tu sang so. 

2. Mach chuyen doi so tifdng tif 

Mach chuyen doi so sang tuong tu (Digital - Analog Converter: DAC) la 
mot mach dung de chuyen dpi cac tin hieu so thanh tin hieu tuong tu. 

Nhu da de cap a tren, vai tro cua xung rat quan trong trong cac tin hieu so. 
Mach DAC edn phai bien doi cac nhom xung khac nhau thanh mot mure dp 
dien the hay mot cucmg dp dong dien tuong ung nao do. 

Nguoi ta da sir dung ba phuong phap chinh trong cac mach DAC la: 

- Phuong phap tao ra dien the. 
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- Phuang phap tao ra dong (lien. 

- Phuang phap nhan. 

- DAC che tao theo phuang phap tao ra dien th£: 

Trong loai DAC che tao theo*phuang phap nay co hai dang: 

+ Dang mach vdi dien trcf co trong so khac nhau (weighted resistor 
D/A converter). 

4- Dang mach vdi dien trdhinh thang (R-2R ladder DAC). 

Mach vt'ri dien rrded trong so khde nhau 

Tren hinh 9.3 hieu didn mot mach DAC dang nay. Mach gom co mot 
nguon dien the chuan, cac chuyen mach, nhieu dien trd (nhu trong trudng hap 
tren hinh la n dien tra) co gia tri lan luot la R, R/2, R/4.R/2 1 '" 1 va mot mach 
khucch dai thnat toan (ma tir day trd ve sau ta ky hieu la KDTT). 


Rf 



Hinh 9.3: DAC clung cac dien trd co trong so khac nhau 


Vdi mach nhu tren, khi mot khoa dien nao duac n6i vdi ngu6n the chuan 
U C i m jS„ thi se cung cap cho mach KDTT mot dong dien co cudng do: 

I( _ (0 < i < n - I) 

R/ 

2 ' 

Cudng do dong dien nay doc lap vdi cac khoa con lai. 

Trong trirdng hop co nhieu khoa dien noi vao U dlu;ill ta se co nhieu dong 
di6n cong chung lai chay qua R, tao thanh dien the U ra . Co the thay ngay ting 
bien do U ra phu thuoc vao chd khoa dien nao dupe noi vao vdi U,tire la phu 
thuoc vao gia tri ciia bit tuong ung trong tin hieu so dupe dua vao mach 
chuyen ddi. 
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Mot each tong quat, voi mot DAC n bit (tir B" den B" ‘) che lao theo phtrong 
phap difn tret co trong s6 khac nhau nhtr so do tren hinh 9.3, ta co the ttnh tin hieu 
dau ra U ra theo c6ng thirc sau (trong do B° den B"' 1 co gia tri 0 hoac 1): 

ft 

U ra = - U chufi(1 —— (2"' 1 B"' 1 + 2 ft - 2 B' 1 - 2 + ... + 2'B' + 2°B") 

R 

Vf du: 

Neu dufa vao mach chuyen doi tin hieu so la 1011, cac khoa thir 1, 2 va 4 
(tfnh til bit nho nhat) se dirpc n6i vao U chu( i 11 va dong dien t6ng hop se la: 

J _ ^ diuAn ^ ihilAi) 

R R/2 R /8 

= U, huin (— + — + —) = II 

R R R R 


ddn v| 



Hinh 9.4. Mach DAC vdi tin hieu dent vao Id nui BCD 8421 


Vay tin hieu ra la: 


U, =-L.R, = -lI 


Bay gib neu ap dung edng thiic tong quat da neu ta co: 
U ra = - U chMfa A.(2 , + 2 1 + 2") = -U ch ,„ ^ 

K K 
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Ta tim lai dirdc kel qua giong nhu tren. 

R, , 

Thanh phan U chu ^ .— la mot hang so cho nen dien the dau ra U M ti le voi 
R 

so 11 la gia (ri he 10 cua ] 011 (he 2). 

Trong truofng hop neu sir dung tin hieu so duo'i dang ma BCD (chimg han 
BCD 8421) thi cac dien tro hop thanh tirng nhom bon dien IrcV mol, moi nhom 
co gia tri gap 10 lan nhom kc can voi no. Tren hinh 9.4 la mol v\ du voi hai so 
hang BCD la hang don vi va hang chuc. 

Mach nhir tren co iru diem la don gian nhung lai co khuyet diem la do 
chmh xac va tfnh 6n dinh cua ket qua phu thuoc nhidu vao tri so tuyet doi cua 
cac dien tro va kha nang bien thien nhir nhau thco moi trircmg cua cac dien tret 
nay. Van de che tao cac dien tret theo dung ti le chfnh xac nhu vay thuong rat 
kho khan va ton kem. Ngoai ra U M con phu thuoc vao ca do chmh xac va linh 
6n dinh cua nguon U, hu ^. 

0 9 f 

3. Mach chuyen doi tu*dng tif so 

Trong phan nay ta se khao sat mach chuyen doi lhue hien lhao tac nguoc 
voi DAC da noi d tren. Do la cac mach dung de chuyen doi cac tin hieu tuong 
tir thanh cac tin hieu so tuong ung (6 duoi dang nhi phan hay BCD) va goi la 
cac mach chuyen doi tuong tu - so (Analog- Digital Converter: ADC). 

Co nhi£u phirong phap de thuc hien mot mach ADC nhung ta chi khao sat 
mot vai phirong phap chmh trong do deu co sir dung mot mach dac biet goi la 
mach so sanh (Comparator) 

3.1. Mach so sanh 

Mach so sanh la mot mach co hai dau vao U,, U 2 : U, la dau vao duong (+)* 
U 2 la dau vao am (-) va mot dau ra U r Mach duoc ky hieu nhu tren hinh 9.5 va 
co duong dac tinh nhu tren hinh 9.6. 



Ur 



Hinh 9.5:Ky hieu mach so sanh Hinh 9.6:Dac tinh cua much so sanh 
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Dau ra U r cua mach thucrng co hai trang thai ro ret: 

- Neu AU = Uj - U 2 > 0 thi U r = U,,„ (thucmg > OV) 

- Neu AU = U, - U 2 < 0 thi U r = U lh:ip (thirtmg < OV) 

Khi AU gan bkng OV ta co trang thai chuyen tiep (xem hinh 9.6). Khoang 
chuyen tiep co be rong phu thuoc vao dang mach thict ke nhirng tri so nay cang 
nho thi sir so sanh cang chinh xac. Hien nay ngirdi ta da che tao cac vi mach 
chira mot hoac vai ba bo so sanh trong mot vo rat ticn dung. 

3.2. Mach ADC kieu dem 



Tren hinh 9.7 la s a do cua mot mach ADC kieu dem (Counting ADC). 
Mach co nhirng die'm chinh nhu sau: 

Mach bao g6m cac phin tir: Mot mach so sanh, mot FF RS, mot c6ng AND 
de dong mo xung nhip Cp tCr bo dao dong chuAn. mot mach dem n bit va mot 
mach DAC n bit. Cac phan tir nay dirac mac thanh vong heii tiep. 

Luc dau, mach dem va FF dirac RESET nen dien ap U DAC ciia DAC bang 
OV va cong AND mo ra cho xung Cp vao mach dem. Luc nay dien ap vao U v 
Ion hon U DAC (gia sir ring ca hai deu dirang) neu U ss a tri so thap. U DAC tang 


dan theo hinh bac thang vi mach dem lien tuc dcii trang thai tir thap len cao, 


cho den khi U DAC vtra dii idn han U v de U ss chuyen len cao lam Q = 0 dong 


AND lai. Luc nay tin hieu trong mach dem la tin hieu so n bit tirong irn 


fr 

£? 


cua tin hieu tuerng tu vao U v . 
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Qua cac ph&n rich tren ta nhan thay: 

- Mach DAC (va mach dem) cang co dd phan giai cao thi sir so sanh cang 
chfnh xac vi chieu cao cua bac thang cang nho. 

- Sir chuyen doi luon luon can mot khoang thoi gian. Khoang th&i gian nay 
tuy thuoc cr tri so cua tin hieu vao U v va tan so cua tin hieu chu&n (doi voi ciing 
mot DAC). U v cang 1cm thi thcti gian chuyen d6i cang lau, con tin so C,, cang 
cao thi thdi gian cang ngin. 


III. THITC HANH 

1. Oieu kien thirc hien 

A « V 

- Ban ve: So d6 bp chuyen dcii ADC (hinh 9.3) va DAC (hinh 9.7) 

- Thiet bi: Dong ho van nang, ngu6n nuoi, may hien song, cac bo ADC 
va DAC. 

- Thin gian: 5 gio. 

2. Trinh ti/thirc hien 

■ ♦ ■ 

2.1. Doc ban ve: Phan tich boat dong cua mach chuyen doi tin hieu AD va DA 
theo cac so do hinh 9.3 va hinh 9.7 ciing so d6 tren mat cac bo ADC va DAC. 

2.2. Cong tac chuan bi 

- Kiem ira (ink trang thiet bi: D6ng ho van nang, nguon nuoi, may hien 
song, cac b6 AD C va DAC dfiu dang lam viec binh thtiOng. 

- Kiem tra vi tri ncti lam viec: Dam bao thuan tien vit an toan cho vice thuc 
hien bai hoc. 

2.3. Trinh tu gia cong 


TT 

Ten cong viec 

Thiet b{ - Dung cu 

Yeu cau ky thuat 

1 

Chuan - Kiem tra cac 
b| thiet bi, dung 

cu, vat tu. 

- Dong ho van 
nang, nguon nuoi, 
may hien song, cac 
bo ADC va DAC. 

- Cac thiet bi, 
dung cu vat tu co 
day du va lam vice 
binh thuremg. 

2 

Thuc * Khao sat ADC 

hien 

- Cap nguon 
cho ADC. 

-ADC. 

- NguOn nuoi. 

- ADC chi-trang that 
san sang lam viec. 
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- N6i tin hieu cfin 
chuy&t doi vao 
dau vao ADC. 

- Bat c6ng tic- 
cho ADC lam 
viec va quan sat 
dau vao va dau 

ra cua no. 

* Khao sat 
DAC (cac bubc 
tuong tu ADC) 

- ADC va ngudn 
nuoi. 

ADC + nguon nuoi. 

-DAC 

- Nguon 

- May hien song 

- Lay tin hieu tuong 
tu co ngay tren bo 
ADC dua vao ADC. 

- Lay cac muc tin 
hidu khac nhau dua 
vao ADC 


Ket - Ngit nguon nuoi. 

thuc . Thu (jpn thie't bi 

dung cu. 

_1 

- ADC va DAC. 

- Nguon. 

- May hien song. 

- Ng^t nguon nuoi 
cua cac thict bi. 

- Xoay num nut cua 
cac thie't bi vd trang 
thai an toan. Cat 
cac Ihiet bi. 


2.4. Hudng din thirc hien trinh tur gia cong 


TT 

Ten cong viec 

Huting din 

1 

Chuan bi 

- Kiem tra cac thict bi, dung cu, 
vat tu. 

- Cac thie't bi. dung cu vat tu lam 
viec binh thucrng va co diy du. 

2 

Thuc hien 

* Khao sat ADC 

- Cap nguon cho ADC. 

- Ndi tin hi6u can chuyen d6i 
vao diu vao ADC. 

- Bat cong tic cho ADC lam 
viec va quan sat dau vao va dau 
ra cua no. 

- ADC chi trang thai sin sang 
lam viec. 

- Dam bao nguon chuin. 

- Liy tin hieu tuong tu co ngay tren 
bo ADC dua vao ADC. 

- Tren mat modul ADC da co dau 
dua ra tin hieu tuong tu. 

- Lay cac muc tin hieu khac nhau 
dua vao ADC 

- Khi (hay doi mtrc tin hieu vao, tin 
hieu ra thav doi. 

*-W 
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* Khao sat DAC (cac bude 
tirang tit ADC) 

- Tin hieu vao dirqc thay doi bring 
each ehuyen vi tri cac cong tie dat 
tren mat ADC. 

3 

Ket thuc 

- Ngik nguon nuoi 

- Thu don thiet bi dung cu. 

- Cong ide ciia cac thiet bi can de b vi 
tri an toan. 

- Cac thiet bi de dung nai quy dinh. 


3. Cac dang sai hong va each phong ngira 



Hien turqng 

Nguyen nhan 

Cach phong ngira 


Mach ADC (DAC) 

- Khong co nguon 

- Kiem tra nguon va 

i 

khong lam vice. 

cung dip. 

duong cap ngu6n to'i 
mach ADC. DAC. 


Tin hieu dua vao co 

- Mach chuv£n doi 

r’ 

- Kiem tra IC chufc nang. 

2 

thay d6i nhung tin hieu 
ra khong thay d6i. 

bi hong. 

- Dau sai mach. 

- Kiem Ira va dau dung vi 
tri cac dirac tin hieu. 

3 

Mach lam viec 
khong on dinh. 

* Ngu6n cung cap yeu. 

- Day cap nguon va 
day tin hieu tiep 
xuc kem. 

- Cap nguon cho dii. 

- Noi aic day cho ticp xuc id. 


IV. KIEM TRA DANH CIA 



Noi dung danh gia 

Cap do danh gia 

(Xuat sac, gidif khd, trung 
bitih * yen, kem ) 

i 

Kha nang dau noi mach chinh xac thco s a 
do. (Vi tri cua cac duong dan tin hieu vao. 
tin hieu ra, dudng cap nguon). 


2 

Ky nang kiem tra an toan mach sau lap rap 
bing quan sat va bang dung cu, thiet bj do 
luefng. Cap nguon cho mach. 

_I 
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3 

Van hanh cho mach lam viec dung nguyen 
ly. (Bict thay doi cac mue tin hieu a dau 
vao mot each phu hop, do kie'm, xac dinh 
tin hieu d cac dau ra mot each chmh xac. 
Giai thich hoat dong ciia mach). 

| 

4 

Xu ly cac tinh huong (rong qua tiinh liip 
rap va van hanh cho mach lam viec.(Lap 
sai vi tn. linh kien hi hong, day dan bi dirt 
ngam, nguon nuoi khong chuain.. 

i 



Phan ba 


THUC HANH CAC MACH BIEN T (j 

■ » ■ 

Qng dung trong lTnh vac 

■ m 

DIEN LANH 

■ ■ 


Bai 10 

LAP MACH BlfiN D(5l 

DI$N AP M0T CHlfiu THANH XOAY CHI^U 


L MVC TIKI) 


- Hieu ro quy trinh Dp mach bien dcii dien ap mot chieu thanh xoay chieu. 

- Lip rap va hieu chinh dugc mach bien doi di£n ap mot chidu thanh dien 
ap xoay chieu theo s a d6 dirge cung cap trong thcri gian 90 phut. 

- Dam bao an toan va ve sinh cong nghi6p. 


II. KIEN [ HUC CHUYEN MON CHO BAl THlTC HANH 

Mach bien dcSi dien ap mot chieu thanh xoay chieu (Mach inverter) 

1. Dai cifdng 

Trong cong nghiep d£ tao nguon mot chieu cap cho cac loai phu tai DC 
nhtr dong ca DC, cac loai ro - Ic DC ngirofi ta dung cac loai mach nin dien 
bfing diot hay tiristor de doi tu nguon AC ra DC. Trong trirong hop mach nin 
dien bang tiristor thi la co thd thay doi goc kich cho cue G cua tiristor. 

Trong nhieu truang hop cac loai phu tai AC trong cong nghiep cin 
dirge cung cap bang nguon AC co dien ap va tan so khac vdi dien ap 220V 
(hay 380V) va khac voi tan so 50Hz cua ludi di£n cong nghiep. Mach 
Inverter co tac dung d6i tit ngudn DC ra nguon AC ma tan so co the di6u 
chinh theo y muon. 
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Hinh JO.I: Mach clutyen doi AC -> DC. DC->AC 


Trong s a do khoi hinh 10.1, mach nan dien neu dung tiristor thi mach co 
thd dieu chinh duoc dien ap V^ra bang bien trd V U) . Khi V 1JC bi thay dpi thi 
dien ap V 2 sau mach Inverter cung se bi doi theo. Mach Inverter co the thay doi 
tan so f 2 ctiii nguon dien ap bang bien tro V R2 . 

Nhu vay, nguon V jl2 duoc tao ra tir nguon V ild nhung V, va F, la hiing so 
trong khi V 2 va F 2 co the thay d6i duoc . 

2. Phirdng phap lam ngimg tiristor dang dan 

Nhu da biet tiristor co ti'nh duy tri trang thai dan dien cua no sau khi da 
duoc ki'ch dim ndu tiristor dung trong nguon DC. 



Hinh 10.2: Mach ham dien ap mot chieu 


Dura vao dac tinh ky thuat cua tiristor ngucti ta co thd lam ngung tiristor 
dang dan dien trong nguon DC bang ba phuong phap: 
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- Cat nguon dien cung cap cho tiristor. 

- Giam dong dien I A qua tiristor xuong dirdi trj so dong dinh duy tri I„. 

- Tao dien ap phan cue ngupc anot va catot de cat dong dien qua tiristor. 

Mach dien hinh 10.2 dupe goi la mach bam dien ap mot chieu vi 2 tiristor 

T 2 se luon thay phien dupe kich dan va kich ngupc lien tuc tao thco nhip xung 
kich do mach tao xung cho ra. 

Gia thict T, dupe kich truoc nen ddn dien va co dong I A , qua lai R, khi T, dan. 
diem A coi nhu noi mass nen tu C se nap dien qua dien Ira R va co dien ap nap 
dien thco chieu A am, B ductng. Dien ap nap dupe tren tu co tri so gan bang V ljr . 

Khi T 2 dupe kich din dien, diem B coi nhu noi xuong mass va diem A so 
co dien ap am - V cc do tu C dang dupe nap dien. Dien ap am nay se phan cue 
ngupc T, va T, dang din dien sc bi ng&t, luc T, dan T, ngung va tu C xa dien 
qua tai R L sau khi xa xong tu C se nap dien qua R, va co dien ap nap dupe theo 
chidu ngupc lai veti hinh ve. 

Tuang tu neu sau do Tjlai dupe kich dan dien thi tu lai xa dien lam phan 
cUc ngupc lai T 2 va T 2 ngung din, mach tret lai trang lhai ban dau. 

Theo nguyen ly tren, dong dien qua tai R L la dong dien mot chieu gian 
doan theo tan so cua mach din xung kich. 

Tu dien C la tu dien dung de d6i trang thai ciia T,- T, nen dupe gpi la tu 
dien chuyen mach co gia tri so dupe tinh theo cong thuc: 


C = 


1 >44.1,1,, 


V 


DC 


Trong cong thuc tinh trj so tu C thi t, m la thoi gian ke tir khi kich T : dan den 
khi tu xa het dien ap am tren tu. 

Thi du: Dong tai co I A = 500mA - V IX - = 100V - t„ ri = 1ms 
Tri so’C la: 


C = 


1,44.0,5A . 10' 
100V 


= 7,2|.iF 


Do tu C nap dien ap doi chidu lien tuc nen phai chon loai (u dung voi dien 
ap xoay chidu. 


3. L/ng dung 


Nguon mot chieu la ac quy 12V se cap dong cho cuon so cap ciia bien ap . 
T ( va T 2 la hai tiristor dung de dieu khicn dong qua cupn so cap theo hai chieu 


ngupc nhau va luan phien. 

Hai transisto T 2 - T^ la mach dao dong da hai phi 6n tao ra xung vuong de 
luan phien kich cue G cua T, - T 2 . 
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Tu C la tu dien chuyen mach se nap va xa dien dd lam ngung T, - T 2 . 

Gia thief T-, cho ra xung vuong ki'ch cue G, lam T, d^n sc co dong tCr ngudn 
duong qua cuon so cap tir 0 sang A se cam ung sang cuon ihu cap. Do nguyen ly 
cua bien ap tu ng&u cuon so cap OB ding cam ling va cho ra dien ap V AB = 2.V LX -, 
dien ap nay se nap vao tu C theo hudng B duong - A am nhu hinh ve. 




t, 


Hinh 103: Mach inverter co edng suat nlio 

Khi T 4 cho ra xung vuong kfch cue G 2 lam T, dfin, tu C se xa dien lam phan 
cue nguqc T, nen T, ngung. Bay gicf co dong tir ngu6n duong qua cuon so cap 
tir 0 sang B cung se cam ting sang cuon thu cap. Truong hop nay cuon so cap 
AO cung cam ling va cho ra dien ap V AB = 2. V,^ va dien ap nay se nap vao tu C 
theo chieu A duong B am nguqc lai voi hinh ve. 

Hai trudng hop dong dien qua cu6n so c&'p co chieu nguqc nhau nen dien 
ap cam umg tren cuon thii ca'p se la hai ban ky nguqc pha. Tan so cua dong dien 
xoay chieu ra cr thti cap chfnh la tan so cua mach dao dong da hai T, - T 4 . 

III. THlTC HANH 

1. Oieu kien thifc hien 

API 

- Ban ve: Mach chuyen doi dien ap mot chieu thanh xoay chidu 220 von, 
(hinh 10.4). 

- Thiet bi: D6ng h6 do dien van nang, nguon cung cap mot chieu 12 von. 

- Dung cu: Mo han, dao nho, ong hut thid'c, kim cat, kirn uon, ch6i long, 
panh kep. 

- Vat tu 

+ Panel lip mach, cac linh kien theo so d6 hinh 10.4 

+ Thiec han, nhua thong, giS'y rap min. 

- Then gian: 5 gio. 
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6.GTTH0TCN 
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Hinh 10.4. Mach clwyen doi dicn dp mot ciucu thdnh xoay chieu 








2.Trinh tirthuc hien 

« ■ 0 

2.1. Doc ban ve 

Phan tich tac dung linh kien va nguyen ly lam viec cua mach chuyen doi 
dien ap mot chidu thanh xoav chidu 220 von, (hinh 10.4). 

2.2. Cong tac chuan bi 

- Kiem tra vat tit: Dam bao m6i hoc sinh co panel lap mach. cac linh kien 
theo so 66 hinh 10.4. 

- Kiem tra dung at: Cac dung cu lam viec hinh thirbng va du cho m6i hoc 
sinh mot bo. 

- Kiem tra tinh trcrng thiet bi: D6ng ho van nang lam viec binh thircfng (dac 
biet thang do dicn trd). Ngu6n mot chidu du cong suat va lam vice on dinh. 

- Kiem tra vi tr\ inti lam viec: Dam bao thuan tien va an toan cho viec thirc 


hien bai hoc. 

2.3. Trinh tit gia cong 


TT 

Ten conj 

; viec 

Thiet bi - Dung cu 

Yeu cau ky thuat 

1 

Chuan 

- Kiem tra cac 

- Dong ho van nang. 

- Cac dung cu, thiet 


bi 

dung cu, thiet 


bi lam viec binh 



bi, vat tu. 

Tim hieu 

- Nguon mot chi6u, 

thuong. 



mach lap rap. 

mo han. 

- Tam mach in va 

- Cac linh kien vat 




cac linh kien. 

tu dav du. 

2 

Thuc 

L&p cac 

- Tam mach in + 

- Lap dung ctrc ciia I 


hien 

transistor vao 

cac transistor + mo 

transistor. 

1 


mach in va han. 

han, panh. 

! 

i 



- Lap cac R, C 

- Tam mach in cac 

- R. C dat dung vi 

i 

\ 


va han. 

transistor, mo han, 
panh va R,C. 

tn. 
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- Lap mach v6i 
bien the xung. 

- Tam mach in. cac 
transistor, mo han, 
panh, R, C va bicn 
the xung. 



- Kiem tra an 
toan sau lap rap. 

- Noi mach v«i 
bo nguon. 

- Bat cong tic 
nguon va do 
dicn ap dau ra. 

- Nhir tren. 

- Dong ho van 
nang. 

Nhu tren + bo ngudn. 

- Nhir tren 

- Dau dung cac dau day 

- Mach khong cham 
chap. 

- Chieu cua nguon. 

- Dau ra co dien ap 
xoay chieu. 

3 

Ket - Ngit nguon nuoi. 

thuc -Thudon dung cu. 




2.4. Hiring dan thirc hien trinh tir gia cong 


TT 

Ten cong viec 

Huong dan 

1 

Chuan bi 

- Kic’m tra cac dung cu, thiet bi xcm co 


- Kiem tra cac dung cu. 

lam viec binh tluicfng hay khong bang 


thiet bi, vat tu. 

each kiem tra thang do dicn Ircf, dicn ap 
doi voi dong ho, do dien ap cua bo nguon 
cung cap co dat yeu efiu khong? 

- Dung dong ho kiem tra chat lirong cac 
linh kien. 


- Tim W\6u mach ldp rap. 

- Quan sat bring mat sau do dung dong 
ho xac d|nh vj Hi ciia cac linh kien tren 
mach in. 

2 

Thnc hien 

- Dung panh kep nan cac chan cua cac 


- Ldp cac transistor vao 

linh kien sau do cat so bo cac chan roi 


mach in va han. 

tien hanh lap vao mach in va han. Chii y 
lap dung circ cua transistor. 


- Ldp cac R, C va han. 

- R, C dat dung vj tii tren panel, nam 
chic chin va thuan lien cho vice sura 
chua.(cac thong so ghi iron linh kien 
duoc quay len tren). 


- Lip mach voi bien the' xung. 

- Bicn the can duoc djnh vj chic chin, 
dung vj tri cac chan. 


7.GTTHDTCMA 
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- Kiem tra an toan sau lip rap. 

G - Ndi mach voi bo nguon. 

- B^t cong tie nguon va do 
dien ap dau ra. 

- Kiem tra bkng mit, sau do dung dong 
ho kiem tra xem mach ldp rap co bi cham 
chap hoac durt khong? 

- Noi dirbng cap ngudn cho mach, can 
chu y chieu cua nguon va rniic nguon 
cung cap. 

- Sau khi bat cong tdc cap nguon cho 
mach dung dong ho dt of (hang do xoay 
chieu do dien ap ra. 

- Chu y an toan khi do dien ap ra. 

3 

Ket thuc 

Ng^t cong tac cap ngudn mot chieu cho 


- Nglt nguon nudi. 

mach. Dat cac cong tic cua cac thict bi 


- Thu don dung cu. 

ve vi trf an toan. De cac thiet bi dung noi 



quy djnh. 


3. Cac dang sai hong va each phong ngCra 


TT 

Hien tirqng 

Nguyen nhan 

Cach phong ngira 

l 

Khdng co dao 
dong. 

Mach da hai 
khong lain viec. 

Kiem tra chat lugng cua 2 
transistor C828. 

2 

Dien ap dau rayed. 

- Mot transistor 
2N 3055 khong 
lam viec. 

- Dirt L, hoac L,. 

- Kiem tra che do cua 

transistor 2N3055. 

- Kidm tra L, va L 2 . 

3 

Co dao dong 
nhung khong co 
dien ap ra. 

2 transistor 2N 
3055 hong. 

- Kidm tra chat lurong 2 
transistor 2N 3055. 


IV. ki£m TRA DANH GIA 


TT 

Noi dung danh gia 

Cap do danh gia 
(Xuat sac, gioi , khd, 

tru/ig binh , yeu, kem) 

1 

Ky nang lip rap (thir tu lip rap va hinh 
thiic dat cac linh kien; Chat lugng va 
hinh thuc cac mdi han; Chit lugng linh 
kien sau lip rap). 
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2 

Ky nang kiem tra an loan mach trirdc 
khi ca'p ngudn: 

- Ki£m tra bang mat. 

- Kiem tra bang cac thiet bi do luting. 


3 

Ky nang hieu chinh cho mach lam viec 
dung nguyen ly (hieu chinh mach tao 
dao dong, mach khucch dai cong suat, 
bien ap ra... 


4 

Xir !y su co trong cac qua trinh lap rap, 
hieu chinh cho mach lam viec. 
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Bai 11 


LAP MACH TRE NGUON CUNG CAP 

I. MUC TIEU 

- Hieu ro duqc nguyen ly lam viec va quy trinh lap mach trd nguon cung cap. 

- Lip va hieu chinh duqc mach trd ngu6n cung cap iheo so do cua bai hoc 
trong thcfi gian 90 phut. 

- Dam bao an toan va ve sinh cong nghiep. 

II. KIEN THLfC CHUYEN MON CHO BAI THUC HANH 

Mach trd nguon cung cap la mach co kha nang lam cho dien ap o dau ra bi 
ch^m lai mot khoang thoi gian (da dinh trurdc) so vdi dien ap dau vao, so do 
mach hinh 11.1. 

Khi ctfp dien ap nguon xoay chieu 220 von vao mach, qua bien ap ha ap. 
diot chinh liru va tu loc lao ra dien ap mot chiCu cap cho mach lam vice. 
Truong hop dien ap vao n4m trong pham vi cho phep, hai transistor T,, T 2 
thong. Role P, lam viec, tiep diem cua P, dong dan den transistor T 2 - cung 
thong ro le P 2 lam viec, ticp diem cua P 2 dong, dau ra cua mach co dien ap 
xoay chieu cap cho tai lam viec. 

Khi ngu6n cung caip cao qua mik quy dinh, T 2 khong thong, P 2 khong lam 
viec, tiep diem P 2 mo, dau ra cua mach khong co dien ap cap cho tai. 

Khi ngu6n cung cap thap hon mu'c quy dinh hoac mat nguon cung cap, T 2 
khong lam viec, P, khong lam viec, dan den T 2 ‘ khong lam viec va dau ra cua 
mach cung khong co dien ap cap cho tai. 

Gia sir ngay sau do dien ap cung cap 220 von xoay chidu lai co. Dau ra 
cua mach chua th£ co dien ap xoay chidu neu nhu ihcti gian tir khi ngit nguon 
den khi co lai nguon con nho hon mu'c thbi gian dinh trude (thoi gian tre). 
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Thcfi gian tre phu thu6c vao didn dung cua tu C, va R 4 , cu the doi vori s a d6 
hinh 11.1 thdi gian tre la 5 phut. (Khi xay ra ngRl nguon tu C. bdt dau phong 
di£n qua R 4 ). 

III. THlTC HANH 

1. Bieu kien thtfc hien 

I I I 

- Ban ve: So do mach tie nguon cung cap hinh 11.1; 

-Thietbi: D6ngho 

- Dung cu: Mo han, dao nho. ong hut thiec, kim dil, kim uon, ch6i long, 
panh kep. 

- Vat tit: 

+ Panel mach in va cac linh kien theo so do cua bai hoc. 

+ Thiec han, nhua thong, giay rap min. 

- Thai gian: 10 gict. 

2. Trinh tifthtfc hien 

* ■ » 

2.1. Doc ban ve 

Phan tich tac dung linh kien va nguyen ly hoat dong cua mach theo so do 
hinh 1L1. 

2.2. Cong tac chuan bi 

- Kiem tra vat lit: Dam bao m6i hoc sinh co mot panel mach in va cac linh 
kien theo so do cua bai hoc. cac vat lu linh kien dang lam viec duac hinh 
thurdng. Thiec han, nhua thong, giay rap mjn co day du. 

- Kiem tra dung cu: Cac dung cu lam viec hinh thiro'ng va du cho mOi hoc 
sinh mot bo. 

- Kiem tra tinh ft wig thief hi: Dong ho van nang lam viec hinh thirang. 

- Kiem tra vi tri noi Jam viec: Dam bao thuan lien va an toan cho viec thuc 
hien bai hoc. 
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TT 

Ten cong viec 

Thiet b| - Dung cu 

Yeu cau kv thuat 

1 

Chuin 

- Kiem tra cac 

- Mo han, dong ho 

- Cac dung cu, thiet bi 


b| 

dung cu, thiet 

van nang, cac vat 

vat lir dam bao du va 



bi, vat tir. 

- Tim hieu 
mach lip rap. 

tukhac. 

lam viec binh thuong. 

2 

Thuc 

Lap cac 

- Bang mach in 

- R, C dat dung vj tri. 


hien 

transistor vao 

- Cac transistor 

Cac cue cua 



mach in va 

- Mo han. 

transistor dung vj tri. 



han. 

-R, C. 

- Mdi han chic, bong. 



- Ldp ra le 

- Bang mach 

- Moi han cac chan 



vao bang 

- Ra le. 

cua role phai chac. 



mach. 

- D6ng ho van 

- Dau dung cac dau 



- Kiem tra an 

nang. 

day va cac linh kien. 



toan mach sau 


- Mach kltong cham chap. 



khi lap rap. 

- Cap nguon va 

- Mach lip rap. 

- Mach nhai tri mot 



thao tac cho 
mach lam viec. 

- Nguon mdt chieu. 

Ihdi gian nhat dinh. 

3 

Ket 

- Ngat nguon 

- Mach lip rap. 

- Cac thiet bj dirge dat 


thuc 

nuoi. 

- Cac dung cu 

a trang thai an toan. 



Thu don 
dung cu. 

thiet bj. 



2.4. Hifcmg din thirc hien trinh tir gia cong 


TT 

Ten cong viec 

Huting dan 

1 

Chuan bi 

- Kiem tra cac dung cu, 
thiet bi, v&t tu. 

- Tim hid’u mach lip rap. 

- Cac dung cu, thiet bi vat tu dam bao du 
va lam viec binh thuong. (Dung dong ho 
kiem tra chit luong cac tinh kien). 

- Bing mit va dong ho xac djnh chinh xac 
vi tri cua cac linh kien tren tarn mach in. 

2 

Thuc hien 

- Lap cac transistor vao 
mach in va han. 

- R, C dat dung vi tri va chic chin tren | 
mach in. Trudc khi lip can uon cac chan 
linh kien cho phii hop. Tranh gay heug 
linh kien khi han. 
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- Lip rof le vao bang 
mach. 

- Kiem tra an toan mach 
sau khi lip rap. 

- Cap ngu6n va thao tac 
kiem tra hoat d6ng cua 
mach. 

- Vi chan cua cac ra le 16n horn chan linh 
ki£n ntn khi han can chu y de cac chan 
bam chic vao mach. 

Sau khi lip rap xong mach, quan sat ky 
xem mach co bj cham chap do thiec bin ra 
hay khong, sau do dung dong ho do dicn 
de or thang dien tier kiem tra xcm mach co 
bi cham chap khong? 

- Sau khi cap ngudn, do co dicn ap a dau 
ra, tien hanh thay doi dien ap ngudn vao 
66 virot ra khoi gi6i han lam vice cua 
mach, dien ap ra se mat. Cap ngay dien ap 
trong gidfi han lam viec cho mach, mach 
khong cap ngu6n ra ngay ma phai sau mot 
khoang thm gian nhat dinh (theo muc dat 
cho mach hinh 11.1 la 5 phut). 

3 

Ket thuc 



- Ngit nguon nuoi. 

- Dat cac cong tic cua cac thiet bi v£ vi tri an 


-Thu don dung cu. 

toan. De cac thiet bi dung noi quy djnh. 



-Ve sinh lap hoc. 


3. Cac dang sai hong va each phong ngira 


TT 

Hien tirang 

Nguyen nhan 

Cach phong ngura 

1 

Khong tao duqc tre. 

Tu C 2 chap. 

Kiem tra ky tu C 2 tru‘6c 
khi lip mach. 

2 

Khong co Ura. 

P h P 2 khong lam vice. 

Kiem tra ky chat luqng 
cua cac transistor Iruoc 
khi lip mach. 

3 

Khi U vao thap mach 
vSn khong ngat 
ngudn. 

T h T 2 khong ngTit. 

Kiem tra T,, T : . 

4 

Khi U vao ldn mach 
vin khong ng^t 
ngudn. 

T,, T 2 ' khong ngit. 

Kiem tra T[, T 2 . 
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iv. ki£m tra danh gia 


TT 

Noi dung danh gia 

Cap do danh gia 

(Xudt sac , gioi> khd> 
trung binli, yeu f kem) 

1 

Ky nang lap rap (thti tir lap rap va hlnh 
thirc lap dat cac linh kien; Chat lirong va 
hinh thiic cac mdi han; Chat lirgng linh 
kien sau lap rap). 

j 

2 

Kiem tra an toan mach trufdc khi cap 
ngu6n. 

- Ky nang ki^m tra bang mat. 

- Ky nang kiem tra bang cac thiet bj do lirong. 

i 

3 

Ky nang hieu chinh cho mach lam viec 
dung nguyen ly (hieu chinh cac muc 
ngudng nhu dien ap chuain, dien ap gidi 
han tren, gidi han dirdi va thofi gian trl). 


4 

Kha nang xir ly sir co trong cac qua trinh 
lap rap, hieu chinh cho mach lam viec. 
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Bai 12 


LAP MACH DI^U KHIEN 

» 

TOC d6 D6NG CO XOAY CHlfiU 


I. MUC TlfiU 

- Hieu ro dutgc nguyen ly lam vide va quy trinh lip mach dieu khien tPc dp 
dong ca xoay chieu. 

- Lip va hieu chinh dupe mach didu khien toe do dong co xoay chieu hoat 
dpng dung nguyen ly theo so do cua bai hoc trong thoi gian 60 phut. 

- Dam bao an toan cho ngtfbi, thiet bj va ve sinh cong nghiep. 

II. KIEN THtfC CHUYEN MAN CHO BAI THl/C HANH 

Dieu khien toe dp dong co xoay chieu 

Tien hinh 12.1 la mach didu khien toe do cho mpt dong co xoay chieu. 
Mach xung dieu khien la mach ban din vdi cac diot chinh luu, tiristor, tranzito. 
Cuon cam L, va tu C, dung de’ dap xung cua mach didu khidn dd khoi anil 
hudng tdi cac thiet bi dung ciing Iudi dien. Dc dieu chinh toe do duPi cua dong 
co, ta lhay doi dien trd R,, de han che' toe dp trdn cua dong co ta dieu chinh R y 
Chie't ap R tk . dung dd’ thay doi toe do dong co. Hai tranzito T, va T 2 la hai loai 
p-n-p va loai n-p-n trong do T 2 lam vide o che do khudeh dai lap lai. 

Khi ta didu chinh R Jc , nhp qua trinh nap dien tren tu C, se lam cho thien 
ap trdn bazo va emitor cua T, thay dpi, tir do se lam cho T, thong nhieu hay 
it, A din tefi thay dpi dong bazo cua T 2 hay thay doi thien ap trdn emito cua 
T 2 (thay doi goc mb tiristor T,); kd't qua la dong qua dong co va tiristor dupe 
dieu chinh. 
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Rile 30K 



Hinh 12.1: Mach dien khien toe do dong ca 

Chu y mach nay ndu didu chinh tot co the sir dung cho cac loai quat Iran; 
co vong chap. 

III. THUC HANH 

1. Dieu kien thifc hien 

■ ■ I 

- Ban vc. So d6 h'mh 12.1, mach dieu khien toe do dong co xoay chidu. 

* Thief bi: Dong h6 do dien van nang, dong co xoay chieu {cong suit co 
25 W, dien ap 220V) 

- Dung cu: Mo han, dao nho, ong hut thiec, kim cit, kirn uon, chcii long, 
panh kep. 

- Vat tit: 

+ Panel mach in va cac linh kien tuong duong thco so do hinh 12.1. 

+ Thicc han, nhua thong, giay rap min. 

- 'I'lidi gian: 10 gio. 

2. Trinh tuthi/c hien 

■ ■ • 

2.1. Doc ban ve 

Phan tich tac dung linh kien va nguyen ly lam vice cua mach theo so do 
hinh 12.1. 

2.2. Cong tac chuan bi 

- Klein tra vat tin Dam brio moi hoc sinh ddu co du cac vat tu dc lip mach. 
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- Kiein tra dung cu: Cac dung cu lam viec binh thuong. 

- Kiein tra tinh trang tliiet bi: D6ng ho van nung, dong co xoay chieu viec 
binh thudng. 

- Kiein tra vi tri noi lam viec: Dam bao thuan tien va an toan cho viec there 
hien bai hoc. 

2.3. Trinh tii gia cong 


TT 

Ten cong 

viec 

Thiet bi-Dung cu 

Yeu cau kv thuat 

l 

Chuan 

- Xac djnh vi tri 

- Cac thiet bi, panel 

- Mach in noi dung 


bi 

ciia cac linh 
kien can lap 
tr6n mach in. 

lap mach. 

theo so d6. 



- Cat scf bo chan 

- Kim cdt. 

- Cat vii'a du. 



linh kien. 

- Uon chan linh 

- Kim u6'n. 

- Dung khoang each 



kien. 


chan linh kien Iren 





panel. 

2 

L£p 

- Cam lan luct 

- Cac diot. 

- Lap dung chieu 


mach 

D,, D 4 vao panel. 


theo so do. 



- Han chan cac 

- Mo han, thiec. 

- Moi han chic, 



diot. 


bong va gon. 



- Lap cac T|, T, 
vao panel. 

- Cac Transistor 

- Lap dung cue. 



- Han chan cac 

- Panel, mo han, 

- Moi han chac. 



transistor. 

thiec. 

bong, gpn. 

- Khong gay hong 
linh kien 



- Lap cac tu 

R, C va chiet ap 

- Linh kien nfm 



dicn, dien no va 

cac loai. 

vung chac Iren 



chiet ap, 


panel. Moi ban 
chac, bong, gon. 



- Cat cac chan 

-Kim ah, panel da 

- Cal sat dinh cua 



linh kien sau khi 

lap mach. 

moi ban. 



da han xong. 

- Dau noi dong 

- Panel mach. dong 

- Noi dong co dung 



co xoay chidu 
v6i panel. 

co xoay chieu. 

vi tri tren panel. 
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3 

Ket - Kid'm tra an 

- D6ng h6 van 

- Linh kien dung 


thuc toan mach sau 

nang. 

theo so do. 


khi lip. 


- Mach khdng bj 




cham chap. 


- Cap nguon 

-Panel, dong co. 

-Dong cO quay. 


- Kiem tra hoat 

- Dong hd van 

- Mach lam thay ddi 


dong cua mach. 

nang, to vit. 

dirqc toe doc dong 




co khi thay d6i dien 




ap vao. 


2.4. Hudrng dan thirc hien trinh tir gia cong 


TT 

Ten cong viec 

Hucfng dan 

1 

Chuan b{ 

- Mach in noi dung thco so do. 


- Xac dinh vi tri linh kien 
can Idp tren mach in. 



- Cdt so b6 chin linh kien. 

- Uo'n chan linh kien. 

- Cit vira du. 

2 

Lap mach 

- Cam lan loot D|, D 4 vao 
panel. 

- Lip dung thco so d6. 

i 


- Han chan cac diot. 

- Moi han dung ky thuat. 

- Chu y khi han khong gay hong linh 
kien (nhat la cac linh kien ban dan). 


- Ldp cac T l5 T 2 vao panel. 

- Han chan cac transistor . 

- L^p dung cue. 


- L5p cac tu dien, dien tro 

- Linh kicn n^m vung chetc tren panel. 


va chiet ap. 

- Dat linh kien sao cho di doc cac thong 
so ghi tren linh kien. 


- C^t cac chan linh kien sau 

- Khong de chan linh kien dai qua hoac 


khi da han xong. 

- Dau noi dong co xoay 
chidu vdi panel. 

ngan qua. 
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3 

Ket thuc 

- Linh kien dung theo so do. 


- Ki^m tra an toan mach 

- Mach kh6ng bi cham chap. 


sau khi lip. 

Chu y lam sach thiec bam lan sang cac vj 
tri khac. 


- Cap nguon 

- Kiem tra hoat dong cua mach. 

- Mach lam thay d6i dirge toe do dong ca. 

Chu y an toan vi dien ap xoay chidu 220V. 


3. Cac dang sai hong va each phong ngCfa 


TT 

Hien tuong 

Nguyen nhan 

Cach phong ngua 

1 

Dong ca khong quay. 

Tiristor khong thong. 

Khong co tin hieu mo 
tiristor. 

2 

Khong dieu chlnh duoc 
toe do cua dong co. 

- R d/c bi hong 

-T,. T 2 lam viec sai. 

- Kiem tra ky chat 
lugng cua R didu 
chinh trucrc khi hip 
mach. 

- Kidm tra lai chc do 
lam viec cua T,, T 2 
khlc phuc. 


IV. KIEM TRA DANH GIA 


TT 

Noi dung danh gia 

Cac cap do danh gia 

(Xuat sdey gioiy kha> 
trung binhy yen , kem) 

1 

Ky nang lap rap (thir tu lap rap va hinh thuc dat 
cac linh kien; Chat luong va hinh thirc cac moi 
han; Chtft luong linh kien sau lap rap). 


2 

Kiem tra an toan mach truoc khi cap nguon. 

- Ky nang kiem tra bang mdt. 

- Ky nang kiem tra bang cac thiet bi do lir&ng. 


3 

Ky nang hieu chinh cho mach lam viec 
dung nguyen ly. 


4 

Xir ly sir co trong cac qua trinh ldp rap, hieu 
chinh cho mach lam viec. 
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TAI LIEU THAM KHAO 


1. Giao trinh vat lieu dien tu - Trudng trung hoc Dien tir - Dien lanh Ha Noi. 

2. Ky thuat mach dien tu - Pham Minh Ha - Dai hoc Bach khoa Ha Noi. 

3. Ky thuat so - Nguyin Thuy Van - Dai hoc bach khoa Ha Noi. 

4. Giao trinh dien tit cdng nghiep - Trirdng trung hoc Dien tir - Dien lanh 
Ha Noi. 


5. Quy trinh thuc hanh dien tdcff ban - Truong trung hoc Dien tu - Dien 
lanh Ha Noi. 

6. Quy trinh sua chda ti vi den trang - Tracing trung hoc Dien tir - Dien 
lanh Ha N6i. 

7. Linh kien dieu khien dien mot chieu cdng nghiep - Nguyin Tail PhucVc 
- Nha xuat ban Thanh pho H6 Chi Minh. 

8. Thuc hanh ky thuat so - Huynh Die Thdng - Nha xuat ban Khoa hoc 
ky thuat. 
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MUC LUC 


Lfti gitii tliieu 
Ldi noi clou .. 


Phan mol. THl/C HANH VAT LIEU DIEN TLf VA DO LlfCJNG DIEM Tlf. 

Bai 1. Bai mo dau. 

Bai 2. Thao go va han linh kien Iren panel. 

Bai 3. Xac dinh chat lircmg va cue ti'nh cua cac linh kien ban din bang 

dong ho van nang. 

Bai 4. Hucfng din sur dung may hien song va may phat tin hieu. 


Phan hai. THL/C HIEN KY THUAT MACH VA KY THUAT SO. 

Bai 5. Lip mach chinh luu va 6n ap bing IC. 

Bai 6. Khao sat nguyen ly lam viec cua JK-FF. 

Bai 7. Lip bo dem thap phan hien thi ket qua dem bang LED 7 thanh.... 

Bai 8. Lip bo ghi dich hidn thi bang LED. 

Bai 9. Khao sat nguyen ly lam viec cua cac bo chuyen doi A/D va D/A. 


3 

5 

7 

7 

12 

17 

26 

23 

33 

43 

49 

59 

66 


Phan ba. THl/C HANH CAC MACH BIEN TLf C/NG DUNG TRONG LINH 


VUC DIEN LANH. 77 

■ » ■ 

Bai 10. Lip mach bien doi dien ap mot chieu thanh xoay chieu. 77 

Bai 11. Lip mach trd ngu6n cung cap. 86 

Bai 12. Ldp mach 6itu khien toe do dong cof xoay chieu. 92 

Tai lieu tham khao . 97 
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nhA xuXt ban hA nOi 

4 - TONG DUY TAN, QIJAN HOAN KlfiM, HA NOI 

_Bi£n thoai: (04)8.252916. Fax: (04)9.289143 


giAotrinh 

THITC HANK Dl£N TUT CONG NGH1EP 

■ ■ - 

NHA XUAT BAN HA NOi - 2007 


Chiu irach nhiem xuat ban: 
NGUY§N KHAC OANH 
Bi6n tap: 

PHAM QUOC THAN 
Bia: 

VAN SANG 

Trinh bay - Ky thuat vi ti'nh: 
HA SON 
Sixa ban in: 

PHAM QUOC TUAN 



In 850 cuon, kho 17x24cm, tai Nha in Ha Noi - Cong ty Sach Ha N6i. 67 Pho Dure 
Chinh - Ba Dinh - Ha N6i. Quyet dinh xu£t bin: 160-2007/CXB/474GT-27/HN, s 6: 
313/CXB ngay 02/3/2007. So in: 389/1. In xong van6p lim chieu quy III nam 2007. 


BO GIAO TRiNH XUAT BAN NAM 2007 
KHOI TRUONG TRUNG HOC DIEN TIT - DIEN LANH 


1. LV THUYET MANG MAY TiNH 

2. THIET KE HE THONG LANH 

3. THL/C HANH LAP RAP, CAl DAT VA bAo TRi HE THONG MAY TINH 

4. THL/C HANH SL/A CHQA MAY LANH 

5. bAo hi£u vA d6ng BO TRONG MANG VI#N THONG 

6. TO CHQC MANG VA D|CH VU VI#N THONG 

7. THIET Bl BAU CUOI 

8. KY THUAT NHlET 

9. KY THUAT MAN H'lNH MAY TINH 

10. DO LL/ONG KY THUAT LANH 

11. THL/C HANH KY THUAT SO 

12. THL/C HANH DI$N tC/CONG NGHlEP 

13. KIEN TROC MAYTiNH 

14. LV THUYET BAo TR'I HE THONG MAY TiNH 

15. KY THUAT VI Xl!/ LY 

16. KY THUAT s6 VA MACH LOGIC 

17. KY THUAT THONG TIN QUANG 

18. THL/C HANH LUNUX 

19. THL/C HANH MANG 

20. KY THUAT BlEu HOA KHONG KHi 

21. THL/C HANH GIA CONG LAP BAT BL/CfNG 6 nG 

22. MAY VA THIET B| LANH 

23. THL/C HANH SC/A CHQA MAN HINH MAY TINH 

24. THL/C HANH VlEN THONG CHUYEN NGANH 



Gia: 13.500d 


13^00 







